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Summary

Addiction is known for the craving effects that the drug of abuse has on the addicted. It has been shown that conditioned associations between the effects of an addictive drug and environmental stimuli play an important role in the maintenance of drug self-administration. When memories are gained they initially persist in a fragile state and are transformed into stable memories over time. This formation of memory is called consolidation. The consolidation hypothesis suggests that processes underlying new memories initially persist in a fragile state and consolidate over time. Consolidation of new memory requires protein synthesis. Recent evidence suggests that the re-activation of old memory or retrieval, turns this memory back into an unstable memory, which needs to be re-formed; this re-forming of old memory is called reconsolidation. So is reconsolidation another round of consolidation? The answer is no, because consolidation and reconsolidation do share common molecular mechanisms, but they are distinct processes because they require, with some degree of overlap, the activation of different brain areas and circuits. In previous research it has been shown that reconsolidation is mediated, for some paradigms, by the basolateral amygdala (BLA). Moreover in several addiction studies, it has been shown that the memory for the learned task can be disrupted. This reports fits in with these studies. However the experiments that were performed in this report were related to the self-administration of the drug of abuse. We report that BLA infusions with anisomycin, a protein synthesis inhibitor, did not impair the reconsolidation of self-administration memory of sucrose during the first reconsolidation of memory. However further research is necessary. Rats were trained to self-administer sucrose and after three weeks they were infused with either anisomycin or saline immediately after re-exposure to the self-administration environment. The following day nose-poking behaviour was determined. Nose-poking behaviour was used as an index of memory reconsolidation. Moreover, there is evidence that the noradrenergic system is involved in reconsolidation, more specific the ß-adrenoreceptor. We report that injection of propranolol, a ß-adrenoreceptor antagonist, disrupts the reconsolidation of self-administration memory of sucrose. Rats were trained in the same way as the previous experiment. In a second experiment they were re-trained to demonstrate whether propranolol disrupts the re-learning of self-administrating of sucrose. It demonstrates that there was no disruption of the long-term memory. Following training the rats again underwent the training session, the re-exposure and the test. However during the re-exposure they were subjected to the cues that were paired to the sucrose delivery and sucrose availability, in order to determine the potency of cues on reconsolidation. As in the first experiment propranolol injection didn’t affect nose-poke behaviour three weeks after training, but was able to disrupt reconsolidation four weeks post training.
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List of abbreviation

ANI
anisomycin

BLA
basolateral amygdala

CS
conditioned stimulus

i.m.
intra muscular

i.p.
intraperitoneal

PRO
propranolol
SAL
saline

s.c.
subcutaneous

sem
standard error of the mean

US
unconditioned stimulus
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Introduction

Absence of the drug of abuse leads to the seeking behaviour that is involved in addiction. Craving, that characterized this seeking behaviour, is the main symptom that has been used to describe addiction. There are various kinds of addiction, in this report we focus on the addiction to drugs. In particular; food as an addictive drug. Even though food is not commonly known for it’s addictive nature, obesity is still a growing problem. Obesity is characterized by the intake of food that is high on energy. In the Netherlands alone the people that suffer from obesity is constantly growing (Rijksinstituut voor Volksgezondheid en milieu). Researchers speculated about the fact that some people become addicted while others remain unaffected. Addiction itself is characterised by mental and physical dependence. Mental dependence is characterised by withdrawal symptoms during abstinence. This means that addicts will constantly want to use the drug of abuse to keep the pleasant feeling it gives them (Eddy et al., 1965). Though physical dependence is not necessary in continuing the drug use (Eddy et al., 1965), it does play an obvious role. In literature there was some speculation on how returning to the place or environment where the drug of abuse was used plays a role in continuing drug use. The idea was to erase the already existing memory concerning the addictive drug. Much is debated about how a certain memory can be erased. Where a memory is produced and how a memory is kept, needed to be answered first. It is known that a certain situation or environment can result in a re-activation of a previously gained memory. This memory can be fresh as in the range of a few hours to a few days or old like months or even years. The recall of a certain memory can be of importance for example; it can prevent burning your hand on a hot plate. But it can also be of a pleasant nature and that is exactly the memory that is formed from an addictive drug. Because of this pleasant feeling the user of a certain substance has the risk to become addicted to it. Whenever certain feelings, people, environments, situations or a combination of these cues re-activate the addictive memory, the user will want to use the drug again. The overall goal in which this experiment takes part is to disrupt, or even erase, the addictive memory and so prevent re-use of the addictive drug. In addition disconnecting the cues linked to the memory of the drug use.

Consolidation

The process of memory formation is called consolidation. The consolidation hypothesis was first proposed by Müller and Pilzecker (McGaugh, 2000), they found that memory of newly learned information was disrupted by learning other information shortly after the original learning and suggested that processes underlying new memories initially persist in a fragile state and consolidate over time. Several studies showed that consolidation requires RNA and protein synthesis for memory to be maintained. It has also been shown that consolidation of various kinds of memories requires signalling pathways involving Ca2+, cAMP, MAP (mitogen-activated protein) kinases and tyrosine kinases. It has been shown by functional inactivation or direct lesions of specific brain regions that consolidation of different types of memory requires several distinct brain regions (Ambrogi et al., 1999 and Poldrack and Packard, 2003). This suggests that different memory systems exist. This led to the conclusion that an addictive memory can be forgotten when it is disturbed directly after the drug use. This brought a problem with it, how could disturbing the consolidation help the already addicted? It was shown that when a certain memory was recalled it became unstable again and needed time to become a stable memory. The recall of old memory made the memory unstable and led to the re-forming of that same memory; this re-forming of old memory is called reconsolidation. Whether reconsolidation is a distinct process or that it’s another round of consolidation is a question that is on debate. Before it can be said that these processed are distinct from each other, it first has to be revealed what these processes do. If we take a look at figure 1, we see that when an event occurs memory for this event is consolidated into stable memory. When the same memory is retrieved it becomes unstable and undergoes another round of “consolidation” to be maintained, this is called reconsolidation. 
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Figure 1: Consolidation and reconsolidation.  A memory that is obtained by an event consolidated over time. When that same memory is retrieved it becomes unstable again and undergoes reconsolidation to become stable memory once more.

Reconsolidation

The reconsolidation hypothesis was first suggested by Lewis (1979) and re-proposed by Nader et al. (2000). Their work implies that when a memory is re-activated it must undergo the process of consolidation again to be maintained. Reconsolidation takes place directly after and even during the retrieval period. During the reconsolidation period the recalled memory is unstable and available for disruption, it has even been shown that memories for different tasks can be forgotten after retrieval when the protein synthesis in the brain was disrupted (Lattal and Adel, 2004; Child et al., 2003; Pendreira et al., 2002; Anokhin et al., 2002; Kida et al., 2002; Taubenfeld et al., 2002; Litvin and Anoknih, 2000; Judge and Quartermain, 1982), this can also be done to disrupt the consolidation. This raises the question whether consolidation and reconsolidation are the same processes. As one of the first Taubenfeld et al (2001) showed that systemically administration of protein synthesis inhibitors after retrieval the reconsolidation was disrupted, but not the consolidation for inhibitory avoidance memory. Moreover Bahar et al (2004) found, by using localized inhibition of protein synthesis, that specific amygdala circuits are selectively required for consolidation but not for reconsolidation of taste aversion memory. Also Bahar et al (2004) showed that consolidation but not reconsolidation requires protein synthesis in the central nucleus of the amygdala in conditioned taste aversion. In addition Lee et al (2004) showed that when the transcription factor zif268 is blocked then reconsolidation but not consolidation is impaired in contextual fear conditioning. Importantly there is evidence that the noradrenergic system is involved in reconsolidation, more specific the ß-adrenoreceptor. Debiec and Ledoux (2004) showed that reconsolidation but not consolidation is disrupted by adrenergic blockade in the amygdala in auditory fear conditioning. Moreover when Propranolol, which is a ß-adrenoceptor antagonist, is injected in the system it disrupts the reconsolidation in a self-administration test (Diergaarde et al., 2006). Similarities were also reported; Nader et al (2000) and Debiec et al (2002) showed that amygdala protein synthesis is required for both consolidation and reconsolidation of cued fear conditioning. Additionally they showed that protein synthesis in the hippocampus is required for both in contextual fear conditioning. Furthermore Nader et al (2000) showed that anisomycin, which is a protein synthesis inhibitor, disrupts the reconsolidation of fear memories when it is infused in the basolateral amygdala. Hence consolidation and reconsolidation share common molecular mechanisms but are distinct processes because they require, with some degree of overlap, the activation of different brain areas and circuits. 

The basolateral amygdala

The amygdala plays an important role in controlling emotion. And the basolateral amygdala (BLA) mediates the influence of drugs and hormones on memory consolidation. It has been reported that the neural plasticity occurring within the BLA encodes the emotional component of the memories formed in other brain regions (Cahill and McGaugh, 1998). More evidence must be provided before the BLA can be identified as a site of memory encoding and storage.  Lesioning the BLA before training, for instance, should prevent learning, while lesions made after training should prevent retention. In fact Lee et al. (1996) and Maren et al. (1996) found that lesions in the BLA eliminated the conditional fear responses; this showed that the BLA plays a role in long-term memory storage. Lesions raise the question whether damage done to the brain interferes with the associative or non-associative aspects of the task. LeDoux et al. (1990) found that lesions in the lateral amygdala did not interfere with the ability to express fear responses, but that it interfered with the ability to form an association between the conditioned stimulus (CS) and the unconditional stimulus (US). Thus a cue (CS), for example a light, is no longer associated with a certain result (US), for example a footshock. Furthermore it has been shown that inhibition of the BLA impairs the reconsolidation in fear related memories (Nader et al., 2000). Philips and LeDoux (1992) showed that the BLA is involved in both acquisition and expression of conditioned fear. The same result was obtained by See and McLaughlin (2003) in drug addiction. Moreover lesions in the BLA showed to impair cocaine-seeking behaviour and conditioned place preference in rats (Fuchs et al., 2002). Thus the BLA is necessary for memory to be formed. 

Research

Our research concentrates on the addictive memory that is gained from sucrose self-administration. Our goal is to disturb or even erase this memory. Because there is evidence (Fanselow and LeDoux, 1999; Davis, 1997; Nader, 2000) that in the amygdala, more specific the basolateral amygdala, reconsolidation can be disrupted. This however does not count for every kind of memory. It has been shown that when protein synthesis is blocked memory is inhibited after retrieval for example in fear tests. The purpose of this investigation is to block the memory that is involved in self-administration of sucrose. We think that reconsolidation of memory gained from self-administrating of sucrose is facilitated by the basolateral amygdala. This means that when this memory is recalled it becomes unstable, protein synthesis is required for it to become stable again. Thus, if the reconsolidation takes place in the BLA, the memory will be disrupted by the infusion of anisomycin, which is a protein synthesis inhibitor. In other words the memory will be “forgotten”. Hence the goal of this investigation is to show that a learned task can be “forgotten” by disturbing the reconsolidation. Furthermore in this investigation we want to demonstrate that the reconsolidation of self-administrated memory takes place in the BLA. A secondary objective is to demonstrate that the β-adrenoceptor is involved in reconsolidation; this is done by injecting and infusing Propranolol, which is a β-adrenergic inhibitor, in the system and BLA, respectively. In former research it was demonstrated that the β-adrenoceptor in involved in self-administration memory of sucrose (Diergaarde et al., 2006). During self-administration training session the animals are trained to associate a CS in the form of a visual and auditory stimulus with a US namely a sucrose reward. This method represents the daily life of intake by own choice. The reason of using this training method was that it will cause the animal to take the drug by own choice instead of it being forced upon them. More to the point, this represents the human life; intake by own choice. Intake by own choice is of the utmost importance because this way the memory is free of interference and consists of free choice.
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Material and methods

Subjects

Subjects were male Wistar rats (Harlan CPB, Horst, the Netherlands), weighting around 250g upon arrival. The rats were housed in pairs in anticipation of surgery, after surgery they were housed individually. Animals that did not undergo surgery were housed in pairs. All animals were housed in a temperature and humidity controlled room on a 12/12-hour light/dark cycle, the dark period started at 7 am. Food (Harlan Teklad Global Diet) and water were available ad libitum. The experiments started either 2 weeks after the animals had arrived or 5-8 days after surgery and were conducted during the dark phase. The Animal Care Committee of the Vrije Universiteit, Amsterdam, the Netherlands approved the experimental procedures. 

Surgery

Rats were implanted bilaterally with 22-gauge stainless steel single guide cannulas for small animals (Bilaney Plastics one, Dusseldorf, Germany, Cat#C312) aimed at 1 mm above the basolateral amygdala, under Xylazin (8 mg/kg, Rompun, Bayer, Mijdrecht, the Netherlands) and Ketamin (100 mg/kg, AST farma, Raamsdonkveer, the Netherlands) anaesthesia. Coordinates were 3.0 mm posterior to Bregma, 5.3 mm lateral to the midline and 7.5 mm ventral to the skull surface. After surgery the rats were given at least 5 days to recover before the experimental procedures began. Animals with incorrectly placed cannulas were excluded from statistical analysis.

Pre-surgery preperations 

The dummy’s (Bilaney Plastics one, Dusseldorf, Germany, C313DC: 0,014-0,36mm), which were used to close the open gap of the canulae between the brain and the environment, were cut the same lenght as the cannulas (Bilaney Plastics one, Dusseldorf, Germany, Cat#C312). 

The working space, stereotact and the surgical instruments were desinfected with ethanol 70%. De cannulas were positioned in the stereotact.

Surgery

When the rats were under anaesthesia, the hair around the head was removed. The rat was placed into the stereotact after which the skin was desinfected with 70% ethanol. An incision of about 2 cm was made. Lidocaine (lidocaine 4% + adrenaline, 80 mg/20 µg) was injected into the skull membrane. Skull membranes were removed and de skull was cleaned by means of a surgical blade, so that Bregma was clearly visible. After this the skull was etched with hydrogen peroxide. Four holes were made in the skull (dentest drill), for skrews to be placed in. The Bregma was used as the zero point from which the coördinates of the BLA were calculated. After the hole was made on the correct position, the canulae was slowly inserted to the right coördinate. Same was done for the opposite canulae. With dentist cement (cold-curing acrylic denture repair material, Vertex, Zeist, the Netherlands) the cannulas stayed in the right place.

Post-surgery care

When the cannulas were positioned the animals received antibiotics and pain medication.

After the dentast cement was hard, the animals were s.c. injected with 2.5 mg/kg Enrofloxacin (Baytril 2,5%, Bayer, Mijdrecht, the Netherlands) and 1 mg/kg Ketofen 1% (Merial bv, Amstelveen, the Netherlands). Hereafter they were returned to their home cage.

Histology

At the end of the experiment the rats were perfused with 4% paraformaldehyde under an overdose of Nembutal. Next they were incubated for 24 hours in paraformaldehyde incubation after which the brains were transferred to 5% buffered sucrose solution for 24 hours. The brains were sectioned at 40-µm thicknesses and subsequently examined under a microscope for positioning of the cannulas. 

Intra-BLA infusions and i.p. injections

Three days prior to the infusion, a sham injection was made by placing injectors into the cannulas to prevent interference from damage caused by the injectors during testing. These injectors protrude 1.0 mm deeper into the brain then the canula tip, at 8.5 mm ventral to the skull surface. Following sham injection a saline infusion one day prior to the infusion was performed to create a pocket under the injector tip. On the test day the animals received bilateral intrabasolateral infusions of either anisomysin (125µg per hemisphere), propranolol (1.25µg per hemisphere) or PBS/saline for 2 minutes at a rate of 0.25 µl/min. Following drug infusion, injectors were left in place for an additional minute to allow diffusion of the drug away from the canula tip. Anisomycin (Sigma Aldrich, Cat#A9789) was dissolved in 3N HCL, diluted with PBS and adjusted to a pH between 7.0 and 7.4 with NaOH. Propranolol (DL-propranolol; Sigma) was dissolved in saline.


Animals were intraperitoneal injected with either saline (1 ml/kg 0.9%) or propranolol (10 mg/kg DL-propranolol; Sigma).

Procedure
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The experiments were conducted in identical operant chambers (TSE, Bad Homberg, Germany), termed test cages, which were located in a sound-attenuated room. The test cages were fitted with a house light and two nose-poke holes (designated reward hole and seeking hole). The poke-holes contained photocells to detect nose-poke responses. Red stimulus lights were located above each nose-poke hole and yellow stimulus lights were located inside each nose-poke hole. Each chamber was connected to an empty feeder mechanism, which was turned on upon a poke in the reward hole, thereby providing an auditory stimulus. The stimuli were used to signal sucrose availability or were paired with sucrose delivery to facilitate acquisition of sucrose self-administration. During the re-activation and retention testing, however, the stimuli were not present, in order to determine whether context-induced sucrose seeking is vulnerable to disruption after a long post-training interval. A computer interfaced to the chambers was used for equipment operation and data collection. Figure 2 depicts the experimental setup, which consisted of habituation, training, post-training interval (abstinence), re-activation (retrieval) and memory reconsolidation testing (retention). A 10% sucrose solution (diluted in water) was used as a reward and the animals were habituated (bottle on the home cage) to this before the self-administration training. Each training trial started with the illumination of the red stimulus light above the reward hole, when the animal poked in the corresponding hole the red light switched off. This resulted in the delivery of the sucrose solution (US) in the seeking hole, this was indicated by the illumination of the yellow stimulus light in the seeking hole and the sound (click) of the feeder mechanism (compound CS). After the delivery of the reward, the red stimulus light was switched off and a time-out period in which no rewards could be earned commenced until after 20-sec the next trial started. Poking during the time-out period was monitored but without consequences. The session ended after 1 hour or when 50 rewards were earned, this was accompanied by the extinguishing of the house light.

Training consisted of three parts, namely; magazine training, acquisition 1 and acquisition 2 and was done in the test cage. The training started with a 20-min magazine training in which they received a reward every 60±6-sec. Nose poking was without consequences. On the following day the acquisition for sucrose self-administration began. The acquisition 1 training was five sessions long. During this training the animals learned how to earn a reward as described above and at the start of the session they got a reward in the seeking hole to facilitate the acquisition. Next were 7 sessions of acquisition 2, during this training they did not get the starting reward. Animals were trained until they reached criterion. Our criterion was that the animals should at least earned 40 rewards in the last two sessions. After training the animals were put on abstinence from sucrose for 21 days in their home cage. Following abstinence was a retrieval session; the animals were put in the test cage for 20 minutes with the poke holes covered so rewards couldn’t be earned. The purpose of this session was to retrieve the memory gained from the training sessions, thereby making the memory trace liable for disruption, because the retrieval session lets the reconsolidation commence. Immediately following retrieval the rats were injected or infused with the test compound, either anisomycin or propranolol. A day later, the animals were tested for memory reconsolidation in what is called a retention test. The retention test was a normal training session with the exception that there is no CS and US and no red light, only the house light is illuminated. No stimuli were presented to avoid the extinction of memory. The test had a length of 1 hour and nose-pokes in both holes were reported. The nose-poking behaviour was used as an index of memory reconsolidation.

Systemic injection
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Experiment 1: intraperitoneal injection of propranolol.

It was shown by Diergaarde et al. (2006) that i.p. injection of propranolol after retrieval resulted in retrograde amnesia of the learned task, also self-administration of sucrose. Nader et al. (2000) showed that delay of the administrated drugs until 6 hours after memory re-activation (retrieval) produced no amnesia in fear conditioning tests. Thus this experiment was designed to determine whether reconsolidation could only be impaired within 6 hours after retrieval in the self-administration test and to reproduce the results gained by Diergaarde et al. (2006). 

Fourty rats participated in this experiment. The experiment consisted of disruption of the reconsolidation by injecting a β-adrenoceptor antagonist in the system (ip). The rats were injected with either propranolol (PRO) or saline (SAL) after the retrieval session. Also we wanted to investigate whether reconsolidation could only be impaired when it is disrupted 6 hours after re-activation of the memory. In figure 3 shows experimental setup. Importantly, after the habituation sessions the animals did not receive water for 12 hours, so that they were more motivated to work for the sucrose rewards. This helped more animals to learn the task and reduced time to reach criterion  
Experiment 2: intraperitoneal injection of Propranolol with cues. 
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For this experiment the animals from experiment 1 were retrained in three training sessions and were randomised in groups from data obtained during these training sessions. Again the animals were put on an abstinence period. During the retrieval the CS was given, the retention test was like a training session except for the US. Following retrieval the animals were injected with either PRO or SAL. Following retention 1, the animals were divided in four groups (figure 4). To show that repeated inhibition with PRO is necessary to disrupt the reconsolidation of memory. Furthermore, to test the long-term effect that PRO has on the memory, a third and final retention test was taken. This retention test was not subsequent to a retrieval session.

Local infusion
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Experiment 3: infusion of anisomycin in the BLA.

In previous experiments it was shown that reconsolidation for fear related memory is mediated by the BLA (Nader et al., 2000), although this result was not obtained in the conditioned place preference test (Yim et al., 2006). To investigate whether the BLA is involved in reconsolidation of reward memory 36 Wistar rats received bilaterally cannulas, which were located on top of the BLA. Three weeks post-training the rats were infused with anisomycin (ANI), PRO or SAL after the retrieval session. This was done to determine whether inhibiting the protein synthesis or β-adrenoceptor in the BLA is capable of disrupting reconsolidation of reward related memory.


However this experiment was already done. This experiment is not shown, because 66% of the animals lost their headmounts during this experiment. And during infusion of the test compound (ANI/SAL), 80% of the injectors were clogged. Thus no conclusion could be obtained from this experiment. However the histology is shown.
Statistical analyses

Data collected during training and retention test sessions consisted of number of responses made by the rats and is presented as mean +/- SEM responses. A one-way ANOVA was used to uncover any differences between the responses made, in the poke hole, by each group. When the ANOVA revealed a difference, the post Hoc Student-Newman-Keuls was used to reveal differences between the individual groups. A one-sided contrast was chosen since the contrast of interest was known in advance, and specified by the hypotheses. The α level was set at p=0.05. Whenever the test for homogeneity revealed that the data was not parametric, the Kruskall-Wallis Test was used to recover differences between groups. The Mann-Whitney Test and the Two-Sample Kolmogorov-Smirnov Test revealed the differences between the individual groups, when the Kruskall-Wallis Test revealed a significant difference.
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Results

Systemic injection

Experiment 1: intraperitoneal injection of propranolol.

The purpose of this experiment was to test whether propranolol, when injected systemically, could disrupt the reconsolidation of self-administration memory when injected directly after re-activation and injected 6 hours after the re-activation of memory. The hypothesis was that disruption with propranolol leads to a lower response rate compared to the saline control group only in the group injected directly after re-activation and not in the 6-hour group, because reconsolidation of memory can only be disrupted within a time-window of 6 hours.
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Figure 6 shows the data obtained from the training period. These data were used to divide the animals over four groups: a PRO and SAL group which were injected within 20 minutes after retrieval and a PRO and SAL group which were injected 6 hours after retrieval. All four groups earned 45±3 rewards during the last four sessions of training. The PRO and SAL rats injected within 20-min after retrieval responded 41±5 and 38±7 times in the seeking hole, respectively. The 6 hours groups responded 35±5 and 41±6 times in the seeking hole, PRO and SAL respectively.
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The effect on reconsolidation in the first retention test is shown in figure 7. ANOVA revealed no significant effect of treatment for the within 20 minutes after retrieval groups on responding in the reward hole. The PRO animals responded 71±9 and the SAL animals’ responded 91±12 (F(1.18)=4.54; p=0.153), although an effect was almost obtained. Furthermore because the data of responses made in the seeking hole was not parametric the Kruskal-Wallis Test was used, it revealed a difference, PRO responded 6±1 and SAL responded 9±2 times (x2(2.860), df=1; p=0.046). Animals that were injected 6 hours after retrieval didn’t reveal a difference for responding in the reward hole when tested with ANOVA; results were 68±7 and 78±13 for PRO and SAL, respectively (F(1.16)=0.420; p=0.527). Also, no difference was found for responding in the seeking hole, 11±1 and 10±1 for PRO and SAL respectively (F(1.14)=0.157; p=0.698). 

To test whether repeated injection of PRO would prove effective, animals received a second retrieval and retention test followed by either PRO/SAL injection. ANOVA revealed a significant difference (F(1.18)=4.024; p=0.035) effect of PRO treatment directly after the second retrieval session on response rates for the reward hole during memory reconsolidation testing, as shown in figure 8A. The PRO animals responded 30±4 and the SAL animals’ 49±9. ANOVA revealed no difference for responding in the seeking hole, PRO 8±2 and SAL 6±1 (F(1.16)=0.230; p=0.320). As expected there was no difference (ANOVA) between the PRO and SAL animals injected 6 hours after retrieval. Responses made in the reward hole were 34±3 for PRO and 37±5 for SAL (F(1.16)=0.152; p=0.702). And for the seeking hole it was 9±3 and 13±5 for PRO and SAL respectively (F(1.15)=0.485; p=0.497). Interestingly both 6hr groups made fewer responses than the 20 min saline group.
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The data demonstrates that a second injection with propanolol after re-activation of memory results in a significant decrease of the number of responses made for a reward. 

Experiment 2: intraperitoneal injection of propranolol with cues

The purpose of this experiment was to test whether propranolol had an effect on the re-learning ability of the rats. The hypothesis is that previous injections of PRO do not have an altering effect on the re-learning abilities of the rats. 
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Rats, from experiment 1, were re-trained. Figure 9 confirms that PRO has no effect on the re-learning of sucrose self-administration. The previously PRO treated rats earned 49±0 rewards and the SAL treated rats earned 50±0 rewards. 

Furthermore it was tested whether the presentation of cues during the retrieval test affect the liability of the memory trace. It was hypothesized that presenting the cues would bring the trace in a more placid form which might be more easily disrupted. The test design also allowed comparing whether a second disruption with PRO is indeed needed to disrupt reconsolidation or that the effect seen in experiment 1 was caused by a long-term effect of the first PRO injection.

During this experiment the CS were present during the retrieval and the retention test, in order to determine the potency of cues on reconsolidation of memory. Both SAL and PRO treated groups earned 49 rewards over sessions two and three of training. The responses made during the time-out period were 40±5 for SAL rats and 41±4 for PRO rats. The ANOVA revealed no difference in responses made for rewards (F(1.37)=0.671; p=0.254) and responses made in the time-out period (F(1.38)=0.088; p=0.384) (figure 10A), PRO treated rats’ responded 34±3 for rewards and 46±7 during the time-out period. Their SAL counterpart’s responded 37±2 for rewards and 43±6 during the time-out period. The total of responses made in the reward hole (reward+time-out) (Figure 10B) was 82±8 for PRO treated rats and 81±8 for SAL treated rats (F(1.38)=0.010; p=0.460). ANOVA revealed a difference in responses made in the seeking hole, 11±2 for PRO treated rats and 16±2 for SAL treated rats (F(1.34)=2.989; p=0.046), figure 10A.
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Both the PRO and SAL groups were divided in two groups, namely: PRO-PRO (p-p), PRO-SAL (p-s), SAL-PRO (s-p) and SAL-SAL (s-s). The total earned rewards during the last two training sessions made by each group was 49±0. The Kruskal-Wallis Test revealed a difference for total responses made in the reward hole (figure 12B) between the groups (x2(8.026), df=3; p=0.045). p-p treated rats made 29±4 responses, p-s rats made 54±8 responses, s-p rats made 38±6 responses and the s-s rats made 46±2 responses. The Two-Sample Kolmogorov-Smirnov Test revealed a difference of the total of responses made in the reward hole between the p-p and the p-s treatment groups (p=0.019). The Mann-Whitney Test revealed the same result between the p-p and the s-s treatment groups (p=0.003).
However the Kruskal-Wallis Test revealed no difference of responses made for a reward, p-p 17±1, p-s 23±4, s-p 19±3 and 22±1 (x2(3.911), df=3; p=0.136). Also ANOVA revealed no difference in responses made during the time-out period, p-p 15±3, p-s 31±6, s-p 19±4 and s-s 23±4 (F(3.38)=2.527; p=0.073). The Kruskal-Wallis Test didn’t reveal a difference in the responses made in the seeking hole (x2(2.112), df=3; p=0.275), p-p responded 9±1 times and p-s, s-p and s-s responded 8±1, 13±3 and 14±3 times, respectively (figure 12A).
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Also a third retention test was added 5 weeks post-training to investigate whether disruption of reconsolidation is long lasting or transient. Nose-poking behaviour was used as an index of memory (figure 13). There was no retrieval and no disruption of memory. There was no difference [image: image25.emf]0
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revealed by the Kruskall-WallisTest in responses made in the reward hole (x2(1.593), df=3; p=0.330), figure 13B: 35±5, 37±5, 31±3 and 32±2 for p-p, p-s, s-p and s-s, respectively. Responses made for a rewards were 20±3, 20±2, 17±2 and 18±2 for p-p, p-s, s-p and s-s, respectively. For the responses made during the time-out period, the ANOVA revealed no difference (F(3.33)=0.850; p=0.236), responses were: 15±3, 18±3, 16±2 and 12±2 for p-p, p-s, s-p and s-s, respectively. As figure 13A suggests the s-s treated rats responded more in the seeking hole, this was provided by the Kruskal-Wallis Test (x2(6.815), df=3; p=0.039). Responses were 6±1, 5±1, 5±1 and 12±3 for p-p, p-s, s-p and s-s, respectively. 
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The data demonstrates that a second re-activation and disruption with propranolol leads to a decrease in the responses made in the reward hole. Also injection of propranolol after the first or second retrieval session leads to a decrease in responses made in the seeking hole. 

Local infusion

Experiment 3: infusion of anisomycin and propranolol in the BLA.

The purpose of this experiment was to demonstrate that protein synthesis within BLA is important for reconsolidation to take place. The hypothesis was that disruption of the protein synthesis in the BLA after re-activation of memory blocks the reconsolidation of self-administration memory of sucrose. Moreover, that the blockade of the β-adrenoceptors in the BLA disrupt the reconsolidation of self-administration memory of sucrose. 

The hypothesis was that inhibition of the protein synthesis or the β-adrenoceptor results in lower responses made by the treated rats compared to the control group.
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Figure 14 shows the data that was obtained from the training period. Through this data the animals were placed in the ANI, PRO and SAL treated rats. Rats to receive ANI treatment earned 49±1 rewards and PRO treatment rats earned 48±2 rewards. The SAL control group earned 47±3 rewards. The responses made in the seeking hole were 146±30 for ANI rats for the last three sessions of acquisition. PRO rats responded 96±14 and the SAL rats responded 159±23 times in the seeking hole during the last three sessions. 
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The testing for reconsolidation of memory is shown in figure 15. ANOVA revealed no difference in responses made in the reward hole (F(2.20)=2.322; p=0.127), ANI and PRO made 40±16 and 102±9 responses, respectively. The SAL control group made 69±19 responses in the reward hole. However, ANOVA revealed an overall difference in responses made in the seeking between the groups (F(2.17)=5.046; p=0.021). Rats treated with ANI or PRO responded 6±3 and 24±6 times in the seeking hole. The SAL counterpart responded 17±4 times. Although an overall difference was revealed, the ANI and the PRO treated rats showed no difference from the SAL treated rats. 

The data did not reveal a difference in responses made in the reward hole, although a trend to decrease of responses made in the reward hole was noticed for ANI treated rats compared to the SAL treated rats. The overall effect of responses made in the seeking hole is due to the high responses made by the PRO treated animals. The ANI and SAL were not significant different from each other (p=0.068).

A second retention test could provide significant results, it was conducted during the printing of this report.
The histology that is planned for experiment 3 is not included in this report.
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However the brain from the previous experiment were used for positioning of the cannulas in the brain. Figure 16 shows the position of the cannulas. The butterfly like shape in the middle is the hippocampus. The tracks in the slide are caused by the cannulas and the injectors. Figure 16A shows correctly placed cannulas, about 5% of the total of cannulas placed were misplaced. The BLA is located between -2.8 and -3.3 posterior from Bregma.
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Discussion

Our experiments suggest that memories made with self-administrating of sucrose are sensitive to disruption after a long post-training interval and undergo a propranolol sensitive reconsolidation process after a second disruption. Instrumental learning, such as this task, involves learning of action-outcome contingencies; this means an association is formed between a behavioural response (nose poking) and the outcome of this action (sucrose reward).

Systemic injection

The results from experiment 1 demonstrate that systemic administration of propranolol impairs reconsolidation of self-administration memory of sucrose when it is re-activated and disrupted for the second time. These findings are in line with a previous study done by Diergaarde et al. (2006), although they achieved this result in the first retention test. In addition systemic injection of propranolol 6 hours after retrieval demonstrates that reconsolidation, as revealed in previous studies, only takes place in a certain period and can be disrupted within this time-window (Nader et al., 2000; Przybyslawski et al., 1999; Pedreira et al., 2003). The propranolol and saline rats who were injected 6 hours after retrieval did not differ from each other, this is in agreement with the aforementioned studies. The training session at which experiment 2 commenced showed no disruption of the learned task. Hence it can be concluded that propranolol has no long-term altering effect on the memory for self-administration. The obtained data from the re-training session showed that the rats did not undergo amnesia of the learned task  

Furthermore, previous studies have revealed that a relatively long re-exposure time is necessary to weaken older memories (Milekic and Alberini, 2002; Suzuki et al., 2004). This is in agreement with the findings made by Diergaarde et al. (2006) who showed that memory impairment could only be observed after a retrieval session with a length of 20 minutes for self-administration memory of sucrose. In addition to this, in experiment 2 the animals received a retrieval and retention test with both conditioned stimuli. The idea was that a consolidated memory is stronger recalled and that disruption of the re-stabilizing memory would be more effective. However there was no difference attained from the first retention test. Since experiments in this report demonstrated that a second disruption after the retrieval session proved effective, we wanted to show that further disruption of the re-activated memory would lead to a decreased performance of the task. This was done by dividing both the saline and Propranolol group in a further two groups, namely PRO-PRO, PRO-SAL, SAL-PRO and SAL-SAL (figure 4). Results from this test showed that when propranolol was injected for the second time it impairs the reconsolidation. In addition these results were not obtained when propranolol was only injected after the second retrieval session. This however does not mean that the disturbing effect, in the second test, is because of the long-term effect of propranolol. A second re-activation proves to be important. The results demonstrate that reconsolidation becomes disrupted only when the re-activated memory is blocked for the second time. Additionally propranolol showed no altering effects on self-administrating memory of sucrose during the third retention test. However this could be because of the very low responses made by the saline treated rats due to extinction from repeated testing without the rewarding effect. In both experiment there were a significant lower responses made in the seeking hole by the propranolol treated rats in the first retention test. This could mean that the memory corresponding to the sucrose delivery hole is disturbed by propranolol. This was not reported in the second retention test, due to no reward could be earned during this test. However during the last retention test of experiment 2, the saline treated rats made significantly higher responses compared to the rats who were at least treated once with propranolol. This could be due to the disturbing effect also reported during the first retention test.
Memory for reward-related responses is very robust and therefore may be immune to interferences. To demonstrate this, Hernandez and Kelley (2004) failed to disrupt memory for a well-consolidated instrumental response after post-re-activation blockade of protein synthesis. This could mean that the memory gained in our test was not well consolidated and propranolol disrupted the consolidation rather then the reconsolidation. However their post-training interval had a length of 48-hours, so the short-term memory was disturbed. Also during tested the rats received the sucrose reinforcement, while during our experimentation the animals did not receive the reinforcement after training. In addition, as shown in the training figures, the animals were trained until they reached stable performance levels, which in our case were more then 40 rewards. Also, the consolidation of the memory had a length of 3 weeks, this exceeds the time-window, in which consolidation could be disrupted (Sacchetti et al., 1999; Sara et al., 1999; Tronel et al., 2004). Moreover the length of the retrieval session plays a vital part in the disturbing effect on reconsolidation (Diergaarde et al., 2006). In conclusion, memory for self-administration of sucrose is very robust and needs a second disruption of reconsolidation to be inhibited, however the memory will not be erased. The results gained from the systemic injection experiments demonstrate that reconsolidation is mediated by the β-adrenoceptors. In addition propranolol, in our experiment, does not show a long-lasting effect. 

Local infusion
The conventional theory of reconsolidation predicts that inhibition of protein synthesis, within a certain time, blocks the stabilization of re-activated memory. Indeed this result was obtained when the protein synthesis was blocked systemically or in the whole brain (through intracerebroventricular injections) after memory re-activation (Lattal and Abel, 2004; Child et al., 2003; Pedreira et al., 2002; Anokhin et al., 2002; Kida et al., 2002; Taubenfeld et al., 2001; Litvin and Anokhin, 2000; Judge and Quatermain, 1982), although information on specific brain areas involved was not provided in these researches. However Nader et el. (2000) showed that the BLA is involved in fear related reconsolidation. Philips and LeDoux (1992) showed that the BLA is involved in both acquisition and expression of conditioned fear. See  and McLaughlin (2003) showed the same result in drug addiction. Moreover Fuchs et al. (2002) demonstrated that lesions in the BLA impaired cocaine-seeking behaviour and conditioned place preference in rats. Thus the BLA interferes with the ability to form an association between the conditioned stimulus and the unconditional stimulus.
The first retention test done in experiment 3 showed no significant difference, though this was due to the enormous difference in responses made in each group. Although not significant, anisomycin suppressed operant responding in the reward hole in a well-learned reward-related task. In this report we already demonstrated (experiment 1 and 2) that disruption of reconsolidation only showed a significant effect when it was disturbed after re-activation of memory for the second time. So a second retention test proves to be necessary to determine whether inhibition of the protein synthesis in the BLA disrupt the reconsolidation of memory. Although responses made in the seeking hole reveal an overall effect, the difference between anisomycin and saline is not obtained. Though this is due to the variation within the groups. The a large amount of responses made by the propranolol group was not expected, however it could be reduced after the second disruption of memory. The results gained from this experiment seem to be comparable to the conditioned fear.  

General conclusions and summary

In conclusion, our results do not give a clear view whether reconsolidation is mediated by the BLA yet, however a second retrieval and retention could provide the evidence to conclude that reconsolidation of reward-related memory is mediated by the BLA. Our findings, however, do indicate that stable memories gained from self-administration of sucrose are susceptible to disruption when re-called. Furthermore, the present data provides evidence that reconsolidation of old reward-related memories are mediated by the β-adrenoceptor. Although, it needs a second inhibition of the once more re-activated memory to disturb the reconsolidation. Injection of propranolol does not erase the learned task and has no altering effect on the re-learning of the task. In addition propranolol shows no long-lasting effect on the memory.
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Figure 5: Experimental setup local infusion. Previous to the experiment the rats underwent surgery, followed by a recovery period. The experiment started with the habituation session, followed by training. The post-training interval ended the training period. After which the testing commenced.








Figure 4: Dividing of the groups. Each group was divided in a PRO and a SAL group. 
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Figure 3: Experimental setup systemic infusion. The experiment started with the habituation session, followed by training. The post-training interval ended the training period. After which the testing commenced.
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Figure 15: Reconsolidation of memory. Ani is the anisomycin testgroup, n=9.  Pro is the propranolol testgroup, n=9. SAL is the saline control group, n=8. *<0.05.
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Figure 6: Training sessions. Results are in mean+sem. The first 5 days were with sucrose in the reward hole at the start of the session, n=39. The gaps are the weekends.
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Figure 7: Reconsolidation of memory, retention test 1. Data is shown in mean+sem. (A) Animals that were injected with either SAL or PRO within 20 minutes after retrieval. (B) Animals that were injected with either SAL or PRO 6 hours after the retrieval session. PRO 20; n=10, SAL 20; n=9, PRO 6h; n=9 and SAL 6h; n=9.
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Figure 8: Reconsolidation of memory, retention test 2. Data is shown in mean+sem. (A) Animals that were injected with either SAL or PRO within 20 minutes after retrieval. *<0.05. (B) Animals that were injected with either SAL or PRO 6 hours after the retrieval session. PRO 20; n=10, SAL 20; n=9, PRO 6h; n=9 and SAL 6h; n=9.
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Figure 9: Training sessions. Average of the number of rewards per day. Results are in mean+sem, n=39.
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Figure 10: Reconsolidation of memory, retention 1, results are in mean+sem. (A) Average of the number responses made for rewards, responses made in the time-out period and responses made in the seeking hole. PRO n=20 and SAL n=19. *<0.05. (B) Average of the total number of responses made in the reward hole. PRO n=20 and SAL n=19.
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Figure 12: Retention test 2. p=propranolol and s=saline. Data is set out in mean+sem. (A) Average of the number responses made for rewards, responses made in the time-out period and responses made in the seeking hole. PRO n=20 and SAL n=19. (B) Average of the total number of responses made in the reward hole. *<0.05. Group p-p, p-s and s-p; n=10 and s-s; n=9.
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Figure 14: Training sessions. Results are in mean+sem. The first 5 days were with sucrose in the reward hole at the start of the session, n=30. The gaps were the weekends.
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Figure 2: Experimental setup. The experiment begins with habituation; the animals get a 10% sucrose solution on their home cage, followed by training. After the training period the animals get a 21-day abstinence period, which ends with the start of the retrieval session, subsequent they get infused or injected with the test compound. Ensuing, testing for reconsolidation of memory (retention test).
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Figure 16: (A) photo of a brain slice; -3.0 posterior from Bregma. (B) systemic picture of a brain; -3.14 posterior from Bregma. Source; Paxinos Rat Brain Atlas. The dots indicate the position of the BLA.





Figure 13: Reconsolidation of memory, retention test 3. p=propranolol and s=saline. Data is set out in mean+sem. (A) Average of the number responses made for rewards, responses made in the time-out period and responses made in the seeking hole. PRO n=20 and SAL n=19. (B) Average of the total number of responses made in the reward hole. Group p-p, p-s and s-p; n=10 and s-s; n=9.
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Ruwe data

		Propranolol experiment (intraperitoneaal) Reconsolidatie

		Run 1

		box		animal		23 maart				Treatment

		1		1		89		58		Propranolol binnen 20 min

		2		2		119		22		Saline binnen 20 min

		3		3		76		3		Propranolol binnen 20 min

		4		4		94		6		Propranolol na 6 uur

		5		5		25		5		Saline binnen 20 min

		6		6		39		1		Propranolol binnen 20 min

		7		7		31		10		Propranolol na 6 uur

		8		8		26		4		Saline na 6 uur

		9		9		70		5		Propranolol binnen 20 min

		10		10		24		26		Propranolol na 6 uur

		11		11		xxx		xxx		xxxxxxxxxxxxxxxxxxxxxxxx

		12		12		31		13		Saline na 6 uur

		13

		14		13		72		20		Propranolol binnen 20 min

		15		14		36		8		Propranolol binnen 20 min

		Run 2

		box		animal		23 maart				Treatment

		1		15		116		71		Saline na 6 uur

		2		16		34		8		Propranolol binnen 20 min

		3		17		65		2		Saline binnen 20 min

		4		18		92		5		Propranolol binnen 20 min

		5		19		79		12		Saline binnen 20 min

		6		20		91		12		Propranolol na 6 uur

		7		21		98		15		Saline binnen 20 min

		8		22		120		6		Saline binnen 20 min

		9		23		174		10		Propranolol na 6 uur

		10		24		86		10		Saline na 6 uur

		11		25		95		12		Propranolol na 6 uur

		12		26		162		26		Saline binnen 20 min

		13

		14		27		86		11		Propranolol binnen 20 min

		15		28		142		11		Saline na 6 uur

		Run 3

		box		animal		23 maart				Treatment

		1		29		62		8		Propranolol na 6 uur

		2		30		61		15		Saline binnen 20 min

		3		31		64		13		Propranolol na 6 uur

		4		32		114		11		Propranolol na 6 uur

		5		33		94		15		Saline na 6 uur

		6		34		55		33		Saline na 6 uur

		7		35		50		15		Saline binnen 20 min

		8		36		85		7		Propranolol binnen 20 min

		9		37		79		13		Saline na 6 uur

		10		38		48		22		Saline binnen 20 min

		11		39		57		2		Propranolol na 6 uur

		12		40		73		4		Saline na 6 uur





groep

		Groep 1: propranolol binnen 20 min								Groep 2: saline binnen 20 min								Groep 3: propranolol na 6 uur								Groep 4: saline na 6 uur

		rat		rewa		seek				rat		rewa		seek				rat		rewa		seek				rat		rewa		seek

		1		89		58				2		119		22				4		94		6				8		26		4

		3		76		3				5		25		5				7		31		10				12		31		13

		6		39		1				17		65		2				10		24		26				15		116		71

		9		70		5				18		92		5				20		91		12				24		86		10

		13		72		20				19		79		12				23		174		10				28		142		11

		14		36		8				21		98		15				25		95		12				33		94		15

		16		34		8				26		162		26				29		62		8				34		55		33

		22		120		6				30		61		15				31		64		13				37		79		13

		27		86		11				32		114		11				35		50		15				40		73		4

		36		85		7				38		48		22				39		57		2

		gem		70.70		12.70						86.30		13.50						74.20		11.40						78.00		19.33

		sem		8.69		5.29						12.52		2.56						13.58		2.01						12.54		7.05

				reward		gem		sem

				P<20 min		70.70		8.69

				S<20 min		86.30		12.52

				P>6 uur		74.20		13.58

				S>6 uur		78.00		12.54

				seek		gem		sem

				P<20 min		12.70		5.29

				S<20 min		13.50		2.56

				P>6 uur		11.40		2.01

				S>6 uur		19.33		7.05





groep

		0		8.6859401078

		0		12.5202502637

		0		13.5759591435

		0		12.5432584815



Groepen

Rewards

Gemiddeld gehaalde rewards per groep



Blad3

		0		5.2916076112

		0		2.5614665938

		0		2.0066555924

		0		7.0533679898



Groepen

Pokes

Pokes gemaakt in de seeking hole



		0		0		8.6859401078		12.5202502637

		0		0		5.2916076112		2.5614665938



PRO 20

SAL 20

pokes



		0		0		13.5759591435		12.5432584815

		0		0		2.0066555924		7.0533679898



PRO 6h

SAL 6h

pokes



		






_1242042191.xls
Grafiek1

		rewa		rewa		3.7507036377		5.2707555623

		seek		seek		3.723797345		6.5553201464



PRO 6h

SAL 6h

pokes

29.7

36.5555555556

12

17.6666666667



Ruwe data

		Rat		reward hole		seeking hole

		1		47		70

		2		65		4

		3		57		12

		4		50		22

		5		10		1

		6		16		5

		7		14		2

		8		11		3

		9		27		0

		10		10		10

		11		xx		xx

		12		27		7

		13		16		9

		14		15		13

		15		55		55

		16		22		32

		17		35		6

		18		43		1

		19		18		9

		20		33		39

		21		49		5

		22		29		9

		23		36		3

		24		34		7

		25		37		15

		26		99		10

		27		40		11

		28		64		45

		29		28		16

		30		60		13

		31		37		2

		32		64		9

		33		32		12

		34		44		24

		35		22		2

		36		28		1

		37		34		5

		38		16		7

		39		30		9

		40		28		1





groep

		Groep 1: propranolol binnen 20 min								Groep 2: saline binnen 20 min								Groep 3: propranolol na 6 uur								Groep 4: saline na 6 uur

		rat		rewa		seek				rat		rewa		seek				rat		rewa		seek				rat		rewa		seek

		1		47		70				2		65		4				4		50		22				8		11		3

		3		57		12				5		10		1				7		14		2				12		27		7

		6		16		5				17		35		6				10		10		10				15		55		55

		9		27		0				18		43		1				20		33		39				24		34		7

		13		16		9				19		18		9				23		36		3				28		64		45

		14		15		13				21		49		5				25		37		15				33		32		12

		16		22		32				26		99		10				29		28		16				34		44		24

		22		29		9				30		60		13				31		37		2				37		34		5

		27		40		11				32		64		9				35		22		2				40		28		1

		36		28		1				38		16		7				39		30		9

		gem		29.70		16.20						45.90		6.50						29.70		12.00						36.56		17.67

		sem		4.49		6.60						8.70		1.23						3.75		3.72						5.27		6.56

				rewa		gem		sem		1z		2z

				P<20 min		29.70		4.49		0.0576044915		0.115208983

				S<20 min		45.90		8.70

				P>6 uur		29.70		3.75

				S>6 uur		36.56		5.27

				seek		gem		sem

				P<20 min		16.20		6.60

				S<20 min		6.50		1.23

				P>6 uur		12.00		3.72

				S>6 uur		17.67		6.56





groep

		0		4.4871421244

		0		8.6979563372

		0		3.7507036377

		0		5.2707555623



Groepen

Rewards

Gemiddeld gehaalde rewards per groep



rec1 en rec2

		0		6.6010100237

		0		1.2315302135

		0		3.723797345

		0		6.5553201464



Groepen

Pokes

Pokes gemaakt in de seeking hole



		0		0		4.4871421244		8.6979563372

		0		0		6.6010100237		1.2315302135



PRO 20

SAL 20

pokes



		0		0		3.7507036377		5.2707555623

		0		0		3.723797345		6.5553201464



PRO 6h

SAL 6h

pokes



				reconsolidatie 1								reconsolidatie 2								Training 12

				rewa		gem		sem				rewa		gem		sem				88.641025641		3.6252390083

				P<20 min		70.70		8.69				P<20 min		29.70		4.49

				S<20 min		86.30		12.52				S<20 min		45.90		8.70

				P>6 uur		74.20		13.58				P>6 uur		29.70		3.75

				S>6 uur		78.00		12.54				S>6 uur		36.56		5.27

				seek		gem		sem				seek		gem		sem

				P<20 min		12.70		5.29				P<20 min		16.20		6.60

				S<20 min		13.50		2.56				S<20 min		6.50		1.23

				P>6 uur		11.40		2.01				P>6 uur		12.00		3.72

				S>6 uur		19.33		7.05				S>6 uur		17.67		6.56

																																																																																Reward		6 uur

				Reward		20 min																																																																										Training		88.641025641		3.6252390083

		Training		Training		88.641025641		3.6252390083																																																																								Pro 1		74.20		13.58

		Reconsolidatie 1		Pro 1		70.70		8.69		86.30		12.52																																																																				Sal 1		78.00		12.54

		Reconsolidatie 2		Sal 1		29.70		4.49		45.90		8.70																																																																				Pro 2		11.40		2.01

				Pro 2																																																																												Sal 2		19.33		7.05

				Sal 2

																																																																																Seek		6 uur

				Seek		20 min																																																																										Training		88.641025641		3.6252390083

				Training		88.641025641		3.6252390083																																																																								Pro 1		29.70		3.75

				Pro 1		29.70		4.49		16.20		6.60																																																																				Sal 1		36.56		5.27

				Sal 1		45.90		8.70		6.50		1.23																																																																				Pro 2		12.00		3.72

				Pro 2																																																																												Sal 2		17.67		6.56

				Sal 2





		0		3.6252390083		0		NaN

		0		8.6859401078		0		12.5202502637

		0		4.4871421244		0		8.6979563372
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Grafiek1

		reward		90.5555555556		8.6859401078		12.4891063643

		seek		9.2857142857		0.9919317373		1.660464651



PRO 20

SAL 20

pokes

70.7

6.125



Ruwe data

		Propranolol experiment (intraperitoneaal) Reconsolidatie

		Run 1

		box		animal		23 maart				Treatment

		1		1		89		58		Propranolol binnen 20 min

		2		2		119		22		Saline binnen 20 min

		3		3		76		3		Propranolol binnen 20 min

		4		4		94		6		Propranolol na 6 uur

		5		5		25		5		Saline binnen 20 min

		6		6		39		1		Propranolol binnen 20 min

		7		7		31		10		Propranolol na 6 uur

		8		8		26		4		Saline na 6 uur

		9		9		70		5		Propranolol binnen 20 min

		10		10		24		26		Propranolol na 6 uur

		11		11		xxx		xxx		xxxxxxxxxxxxxxxxxxxxxxxx

		12		12		31		13		Saline na 6 uur

		13

		14		13		72		20		Propranolol binnen 20 min

		15		14		36		8		Propranolol binnen 20 min

		Run 2

		box		animal		23 maart				Treatment

		1		15		116		71		Saline na 6 uur

		2		16		34		8		Propranolol binnen 20 min

		3		17		65		2		Saline binnen 20 min

		4		18		92		5		Propranolol binnen 20 min

		5		19		79		12		Saline binnen 20 min

		6		20		91		12		Propranolol na 6 uur

		7		21		98		15		Saline binnen 20 min

		8		22		120		6		Saline binnen 20 min

		9		23		174		10		Propranolol na 6 uur

		10		24		86		10		Saline na 6 uur

		11		25		95		12		Propranolol na 6 uur

		12		26		162		26		Saline binnen 20 min

		13

		14		27		86		11		Propranolol binnen 20 min

		15		28		142		11		Saline na 6 uur

		Run 3

		box		animal		23 maart				Treatment

		1		29		62		8		Propranolol na 6 uur

		2		30		61		15		Saline binnen 20 min

		3		31		64		13		Propranolol na 6 uur

		4		32		114		11		Propranolol na 6 uur

		5		33		94		15		Saline na 6 uur

		6		34		55		33		Saline na 6 uur

		7		35		50		15		Saline binnen 20 min

		8		36		85		7		Propranolol binnen 20 min

		9		37		79		13		Saline na 6 uur

		10		38		48		22		Saline binnen 20 min

		11		39		57		2		Propranolol na 6 uur

		12		40		73		4		Saline na 6 uur





groep

		Groep 1: propranolol binnen 20 min								Groep 2: saline binnen 20 min								Groep 3: propranolol na 6 uur								Groep 4: saline na 6 uur

		rat		rewa		seek				rat		rewa		seek				rat		rewa		seek				rat		rewa		seek

		1		89						2		119						4		94		6				8		26		4

		3		76		3				5		25		5				7		31		10				12		31		13

		6		39		1				17		65		2												15		116

		9		70		5				18		92		5				20		91		12				24		86		10

		13		72						19		79		12				23				10				28		142		11

		14		36		8				21		98		15				25		95		12				33		94		15

		16		34		8				26		162						29		62		8				34		55

		22		120		6				30		61		15				31		64		13				37		79		13

		27		86		11				32		114		11				35		50		15				40		73		4

		36		85		7				38								39		57

		gem		70.70		6.13						90.56		9.29						68.00		10.75						78.00		10.00

		sem		8.69		0.99						12.49		1.66						7.37		0.91						12.54		1.47

				reward		gem		sem

				P<20 min		70.70		8.69

				S<20 min		90.56		12.49

				P>6 uur		68.00		7.37

				S>6 uur		78.00		12.54

				seek		gem		sem

				P<20 min		6.13		0.99

				S<20 min		9.29		1.66

				P>6 uur		10.75		0.91

				S>6 uur		10.00		1.47





groep

		0		8.6859401078

		0		12.4891063643

		0		7.3678839761

		0		12.5432584815



Groepen

Rewards

Gemiddeld gehaalde rewards per groep



Blad3

		0		0.9919317373

		0		1.660464651

		0		0.9063269672

		0		1.4656562176



Groepen

Pokes

Pokes gemaakt in de seeking hole



		0		0		8.6859401078		12.4891063643

		0		0		0.9919317373		1.660464651



PRO 20

SAL 20

pokes



		0		0		7.3678839761		12.5432584815

		0		0		0.9063269672		1.4656562176



PRO 6h

SAL 6h

pokes
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Grafiek2

		1		0.6057302791

		2		2.1594456389

		3		2.6293855614

		4		3.4659339885

		5		3.5775115744

		6		3.6938715393

		7		3.559778618

		8		3.1916309211

		9		2.1171319668

		10		0.5246479085

		11		0.2130032168

		12



Sessions (in days)

Rewards

6.8611111111

9.1944444444

13.2777777778

22.6666666667

27.2222222222

32.3611111111

35.9166666667

38.8333333333

45.8666666667

49.2333333333

49.7666666667

50



Data overview

				lever 2								lever 1

				ReOK		ReEr		Rewa		Rati		ReOK		ReEr		Rewa		Rati

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20

		21

		22

		23

		24

		25

		26

		27

		28

		29

		30

		31

		32

		33

		34

		35

		36





T1

				lever 2				lever 1

				ReOK		ReEr		ReOK

		1		1		0		0

		2		4		12		44

		3		6		4		15

		4		2		0		22

		5		7		9		225

		6		9		11		159

		7		3		9		47

		8		5		10		71

		9		6		2		76

		10		4		2		133

		11		5		8		81

		12		2		6		13

		13		4		5		0

		14		5		1		7

		15		5		21		52

		16		6		9		16

		17		10		7		446

		18		8		7		128

		19		18		14		56

		20		8		1		73

		21		7		16		69

		22		11		16		413

		23		7		5		119

		24		4		1		146

		25		4		1		0

		26		4		5		137

		27		8		13		95

		28		4		0		30

		29		9		13		138

		30		5		2		137

		31		9		9		1

		32		10		1		107

		33		9		5		189

		34		14		11		303

		35		13		12		181

		36		11		12		211

		gem		6.86		7.22		109.44

		sem		0.61		0.91		17.93





T2

				lever 2				lever 1

				ReOK		ReEr		ReOK

		1		1		1		0

		2		22		19		99

		3		2		9		44

		4		2		1		19

		5		3		5		93

		6		6		0		65

		7		1		0		45

		8		4		5		54

		9		2		0		52

		10		7		7		93

		11		4		1		48

		12		2		0		15

		13		14		13		0

		14		7		2		12

		15		3		4		31

		16		1		0		5

		17		4		7		210

		18		5		7		90

		19		49		27		83

		20		1		1		27

		21		2		1		24

		22		37		27		305

		23		1		0		42

		24		10		27		270

		25		3		3		0

		26		3		0		300

		27		6		11		65

		28		4		0		16

		29		11		4		154

		30		5		0		239

		31		5		4		7

		32		4		0		57

		33		4		6		66

		34		35		15		924

		35		11		6		125

		36		50		53		346

		gem		9.19		7.39		111.81

		sem		2.16		1.85		28.10





T3

				lever 2				lever 1

				ReOK		ReEr		ReOK

		1		5		0		71

		2		50		49		133

		3		27		7		110

		4		2		2		7

		5		3		0		67

		6		9		8		104

		7		2		0		8

		8		2		0		40

		9		14		12		134

		10		6		16		146

		11		2		5		25

		12		9		11		132

		13		7		11		98

		14		5		4		7

		15		3		4		84

		16		4		7		13

		17		3		6		242

		18		7		14		186

		19		42		58		24

		20		4		7		17

		21		11		14		40

		22		50		102		178

		23		1		0		14

		24		5		9		115

		25		5		7		65

		26		3		0		97

		27		7		6		68

		28		22		13		31

		29		16		13		236

		30		4		4		157

		31		6		12		5

		32		7		1		87

		33		50		18		310

		34		29		56		63

		35		6		0		42

		36		50		108		204

		gem		13.28		16.22		93.33

		sem		2.63		4.35		12.72





T4

				lever 2				lever 1

				ReOK		ReEr		ReOK

		1		3		2		73

		2		50		48		126

		3		50		22		299

		4		1		0		1

		5		2		2		97

		6		50		16		501

		7		3		3		27

		8		3		6		48

		9		50		37		729

		10		33		17		471

		11		3		2		48

		12		10		6		148

		13		46		16		0

		14		4		7		136

		15		29		20		145

		16		7		4		22

		17		6		2		252

		18		8		9		321

		19		50		44		171

		20		7		7		29

		21		9		4		32

		22		50		60		141

		23		0		0		65

		24		18		15		149

		25		14		16		0

		26		8		15		204

		27		30		16		225

		28		50		31		349

		29		50		41		268

		30		2		0		201

		31		5		15		149

		32		11		4		146

		33		50		34		254

		34		50		27		1337

		35		4		5		108

		36		50		72		263

		gem		22.67		17.36		209.31

		sem		3.47		2.99		41.41





T5

				lever 2				lever 1

				ReOK		ReEr		ReOK

		1		3		5		0

		2		50		41		101

		3		50		20		546

		4		1		1		2

		5		7		9		81

		6		50		13		644

		7		4		4		39

		8		4		0		24

		9		50		40		816

		10		32		16		232

		11		2		2		18

		12		19		26		310

		13		50		22		0

		14		7		11		133

		15		50		20		177

		16		6		1		4

		17		1		0		129

		18		50		67		1030

		19		38		36		117

		20		8		7		51

		21		7		1		10

		22		50		41		0

		23		0		0		70

		24		50		32		107

		25		28		26		0

		26		6		16		98

		27		50		53		86

		28		50		21		307

		29		50		54		123

		30		30		7		478

		31		2		2		72

		32		21		9		96

		33		50		32		94

		34		50		41		0

		35		4		3		111

		36		50		132		197

		gem		27.22		22.53		175.08

		sem		3.58		4.32		40.17





T6

				lever 2				lever 1

				ReOK		ReEr		ReOK

		1		1		3		0

		2		50		28		83

		3		50		30		485

		4		1		0		3

		5		2		1		36

		6		50		16		273

		7		2		2		34

		8		1		2		25

		9		50		31		731

		10		50		13		0

		11		4		2		42

		12		48		28		575

		13		50		30		0

		14		50		31		287

		15		50		53		259

		16		5		5		1

		17		0		0		24

		18		50		38		855

		19		16		4		6

		20		24		15		43

		21		40		24		16

		22		50		45		0

		23		2		0		33

		24		50		50		62

		25		50		32		112

		26		17		16		219

		27		50		45		94

		28		48		31		131

		29		50		49		104

		30		50		38		614

		31		2		4		18

		32		50		44		145

		33		50		29		108

		34		50		39		0

		35		2		0		95

		36		50		130		121

		gem		32.36		25.22		156.50

		sem		3.69		4.16		36.99





T7

				lever 2				lever 1

				ReOK		ReEr		ReOK

		1		1		1		24

		2		50		50		78

		3		50		41		712

		4		1		0		1

		5		5		5		50

		6		50		28		141

		7		3		7		59

		8		5		3		37

		9		50		65		269

		10		50		32		0

		11		10		6		89

		12		50		34		434

		13		50		32		93

		14		50		27		312

		15		50		62		209

		16		2		0		9

		17		1		0		66

		18		50		62		428

		19		14		11		10

		20		50		36		165

		21		45		24		67

		22		50		49		0

		23		2		0		145

		24		50		47		57

		25		50		55		79

		26		50		25		381

		27		50		43		73

		28		50		25		187

		29		50		52		82

		30		50		33		401

		31		4		18		13

		32		50		47		94

		33		50		26		179

		34		50		57		0

		35		50		14		136

		36		50		93		116

		gem		35.92		30.83		144.33

		sem		3.56		3.83		26.50





T8

				lever 2				lever 1

				ReOK		ReEr		ReOK

		1		7		2		73

		2		50		68		95

		3		50		48		373

		4		2		5		8

		5		5		2		70

		6		50		38		178

		7		3		11		20

		8		3		0		18

		9		50		66		240

		10		50		49		418

		11		50		19		172

		12		50		24		256

		13		50		38		0

		14		50		68		222

		15		50		59		221

		16		50		34		224

		17		17		15		183

		18		50		106		505

		19		9		4		11

		20		50		51		56

		21		42		12		24

		22		50		46		101

		23		3		1		111

		24		50		82		62

		25		50		59		0

		26		50		32		200

		27		50		63		79

		28		50		28		115

		29		50		32		95

		30		50		52		459

		31		9		5		23

		32		48		77		148

		33		50		24		173

		34		50		31		91

		35		50		41		97

		36		50		99		106

		gem		38.83		38.64		145.19

		sem		3.19		4.73		21.58





T9

				lever 2				lever 1

				ReOK		ReEr		ReOK

		1		32		11		0

		2		50		35		82

		3		50		44		470

		4

		5		2		1		28

		6		50		50		159

		7

		8

		9		50		66		240

		10		50		49		418

		11		50		19		172

		12		50		24		256

		13		50		42		0

		14		0		0		0

		15		50		61		251

		16		50		44		198

		17		50		23		385

		18		50		100		506

		19

		20		50		40		389

		21		42		12		24

		22		50		46		101

		23

		24		50		82		62

		25		50		55		0

		26		50		33		168

		27		50		46		59

		28		50		42		104

		29		50		25		82

		30		50		37		170

		31

		32		50		26		67

		33		50		24		173

		34		50		31		91

		35		50		41		97

		36		50		99		106

		gem		45.87		40.27		161.93

		sem		2.12		4.04		24.14





T10

				lever 2				lever 1

				ReOK		ReEr		ReOK

		1		50		21		0

		2		50		31		82

		3		50		44		501

		4

		5		34		7		251

		6		50		29		101

		7

		8

		9		50		32		60

		10		43		17		32

		11		50		21		71

		12		50		29		66

		13		50		28		0

		14		50		49		86

		15		50		51		205

		16		50		40		184

		17		50		33		223

		18		50		110		258

		19

		20		50		34		296

		21		50		13		95

		22		50		36		79

		23

		24		50		75		64

		25		50		88		0

		26		50		19		136

		27		50		58		61

		28		50		46		268

		29		50		27		70

		30		50		36		192

		31

		32		50		37		65

		33		50		55		182

		34		50		35		85

		35		50		40		85

		36		50		103		94

		gem		49.23		41.47		129.73

		sem		0.52		4.09		18.13





T11

				lever 2				lever 1

				ReOK		ReEr		ReOK

		1		50		23		0

		2		50		36		103

		3		50		39		369

		4

		5		50		28		293

		6		50		49		116

		7

		8

		9		50		32		60

		10		43		17		32

		11		50		21		71

		12		50		29		66

		13		50		34		0

		14		50		35		130

		15		50		50		168

		16		50		33		295

		17		50		22		219

		18		50		130		170

		19

		20		50		59		255

		21		50		13		95

		22		50		36		79

		23

		24		50		75		64

		25		50		67		0

		26		50		28		211

		27		50		48		60

		28		50		63		110

		29		50		24		67

		30		50		42		146

		31

		32		50		60		74

		33		50		55		182

		34		50		35		85

		35		50		40		85

		36		50		103		94

		gem		49.77		44.20		123.30

		sem		0.21		4.20		15.33





laatste 3

		reward		T9		T10		T11		gem		gem		T11		T10		T9		time-out

		1		32		50		50		44		18		23		21		11		1

		2		50		50		50		50		34		36		31		35		2

		3		50		50		50		50		42		39		44		44		3

		4		1		0		1		1		0		0		0		0		4

		5		2		34		50		29		12		28		7		1		5

		6		50		50		50		50		43		49		29		50		6

		7		1		4		0		2		1		0		1		1		7

		8		2		3		1		2		2		0		4		2		8

		9		50		50		50		50		43		32		32		66		9

		10		50		43		43		45		28		17		17		49		10

		11		50		50		50		50		20		21		21		19		11

		12		50		50		50		50		27		29		29		24		12

		13		50		50		50		50		35		34		28		42		13

		14		0		50		50		33		28		35		49		0		14

		15		50		50		50		50		54		50		51		61		15

		16		50		50		50		50		39		33		40		44		16

		17		50		50		50		50		26		22		33		23		17

		18		50		50		50		50		113		130		110		100		18

		19		6		8		7		7		3		4		3		3		19

		20		50		50		50		50		44		59		34		40		20

		21		42		50		50		47		13		13		13		12		21

		22		50		50		50		50		39		36		36		46		22

		23		3		1		1		2		0		0		0		1		23

		24		50		50		50		50		77		75		75		82		24

		25		50		50		50		50		70		67		88		55		25

		26		50		50		50		50		27		28		19		33		26

		27		50		50		50		50		51		48		58		46		27

		28		50		50		50		50		50		63		46		42		28

		29		50		50		50		50		25		24		27		25		29

		30		50		50		50		50		38		42		36		37		30

		31		7		2		0		3		4		0		0		13		31

		32		50		50		50		50		41		60		37		26		32

		33		50		50		50		50		45		55		55		24		33

		34		50		50		50		50		34		35		35		31		34

		35		50		50		50		50		40		40		40		41		35

		36		50		50		50		50		102		103		103		99		36

		A		reward		time-out		P		reward		time-out		S		reward		time-out

		1		44		18		9		50		43		5		29		12

		2		50		34		13		50		35		11		50		20

		10		45		28		14		33		28		15		50		54

		12		50		27		21		47		13		17		50		26

		16		50		39		22		50		39		24		50		77

		20		50		44		29		50		25		26		50		27

		28		50		50		32		50		41		30		50		38

		35		50		40		33		50		45		34		50		34

		27		50		51		25		50		70		18		50		113

								36		50		102

		gem		48.6666666667		35.1666666667				47.8518518519		37.6666666667				47.3333333333		36.0416666667

		sem		0.7888106377		3.29019708				1.8384701698		5.2967495274				2.5141574442		6.9600618041

																						Infuseerschema

																								Kooi

				1		1		13		25												Anisomycin

				2		2		14		26												1		1

				3		3		15		27												2		2

				4		4		16		28												10		10

				5		5		17		29												28		4

				6		6		18		30												Propranolol

				7		7		19		31												9		9

				8		8		20		32												13		1

				9		9		21		33												14		2

				10		10		22		34												32		8

				11		11		23		35												Saline

				12		12		24		36												5		5

																						11		11

																						15		3

																						24		12

																						Anisomycin

																						16		4

																						20		8

																						12		12

																						35		11

																						Propranolol

						0		20														22		10

						6		26														29		5

						12		32														21		9

						18		38														25		1

																						Saline

																						17		5

																						26		2

																						30		6

																						34		10

																						Anisomycin

																						27		3

																						Propranolol

																						33		9

																						36		12

																						Saline

																						18		6





seeking

										gem

		1		0		0		0		0

		2		82		82		103		89

		3		470		501		369		446.6666666667

		4				0		2		1

		5		28		251		293		190.6666666667

		6		159		101		116		125.3333333333

		7				40		13		26.5

		8				13		19		16

		9		240		60		60		120

		10		418		32		32		160.6666666667

		11		172		71		71		104.6666666667

		12		256		66		66		129.3333333333

		13		0		0		0		0

		14		0		86		130		72

		15		251		205		168		208

		16		198		184		295		225.6666666667

		17		385		223		219		275.6666666667

		18		506		258		170		311.3333333333

		19		5		12		4		7

		20		389		296		255		313.3333333333

		21		24		95		95		71.3333333333

		22		101		79		79		86.3333333333

		23		111		109		109		109.6666666667

		24		62		64		64		63.3333333333

		25		0		0		0		0

		26		168		136		211		171.6666666667

		27		59		61		60		60

		28		104		268		110		160.6666666667

		29		82		70		67		73

		30		170		192		146		169.3333333333

		31		69		2		60		43.6666666667

		32		67		65		74		68.6666666667

		33		173		182		182		179

		34		91		85		85		87

		35		97		85		85		89

		36		106		94		94		98

		A		seek				P		seek				S		seek

		1						9		120				5		191

		2		89				13						11		105

		10		161				14		72				15		208

		12		129.3333333333				21		71				17		276

		16		225.6666666667				22		86				24		63

		20		313.3333333333				29		73				26		172

		28		160.6666666667				32		68.6666666667				30		169

		35		89				33		179				34		87

		27		60				25						18		311

								36		98

		gem		166.8095238095						95.7619047619						158.7916666667

		sem		25.3383662503						13.6209283244						23.424985342





grafiek

				lever 2								lever 1

		sesie		ReOK				ReEr				ReOK

		1		6.86		0.61		7.22		0.91		109.44		17.93

		2		9.19		2.16		7.39		1.85		111.81		28.10

		3		13.28		2.63		16.22		4.35		93.33		12.72

		4		22.67		3.47		17.36		2.99		209.31		41.41

		5		27.22		3.58		22.53		4.32		175.08		40.17

		6		32.36		3.69		25.22		4.16		156.50		36.99

		7		35.92		3.56		30.83		3.83		144.33		26.50

		8		38.83		3.19		38.64		4.73		145.19		21.58

		9		45.87		2.12		40.27		4.04		161.93		24.14

		10		49.23		0.52		41.47		4.09		129.73		18.13

		11		49.77		0.21		44.20		4.20		123.30		15.33

		12		50





grafiek

		0		0.6057302791

		0		2.1594456389

		0		2.6293855614

		0		3.4659339885

		0		3.5775115744

		0		3.6938715393

		0		3.559778618

		0		3.1916309211

		0		2.1171319668

		0		0.5246479085

		0		0.2130032168

		0



Sessions (in days)

Rewards

0

0

0

0

0

0

0

0

0

0

0

0



		0		0.9077366857

		0		1.8521878002

		0		4.348528507

		0		2.9934194435

		0		4.3237047076

		0		4.1576304132

		0		3.8347823348

		0		4.7308767565

		0		4.0414360838

		0		4.0939010177

		0		4.1966507354



Pokes

Sessie

ReEr

0

0

0

0

0

0

0

0

0

0

0



		0		17.9314145037

		0		28.1024152903

		0		12.7174420908

		0		41.414356445

		0		40.1664270888

		0		36.9885975566

		0		26.5043272897

		0		21.5811800523

		0		24.139558055

		0		18.12615082

		0		15.3290317554



Sessie

Pokes

Seeking

109.4444444444

111.8055555556

93.3333333333

209.3055555556

175.0833333333

156.5

144.3333333333

145.1944444444

161.9333333333

129.7333333333

123.3
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Grafiek2

		reward		102.1666666667		68.5714285714		15.6444878472		9.3561031774		18.6982442658

		seek		23.6666666667		17.1666666667		2.6770630674		5.6803755744		3.7083489388



ANI

PRO

SAL

39.6666666667

6.25



Blad1

				reward		seek

		1		75		0

		2		135		19

		5		26		27

		9		140		24

		10		0		72

		11		4		4

		12		0		0

		13		100		0

		14		64		13

		15		87		29

		16		36		3

		17		122		35

		18		143		31

		20		77		19

		21		82		23

		22		118		154

		24		174		4

		25		120		0

		26		93		16

		27		4		4

		28		26		4

		29		123		28

		30		48		23

		32		107		14

		33		84		54

		34		48		149

		35		4		1

		36		244		41





groepen

		ANI		reward		seek				PRO		reward		seek				SAL		reward		seek

		1		75		0				9		140		24				5		26		27

		2		135		19				13								11		4		4

		10		0						14		64		13				15		87		29

		12		0		0				21		82		23				17

		16		36		3				22								18

		20		77		19				25		120		0				24		174		4

		27		4		4				29		123		28				26		93		16

		28		26		4				32								30		48		23

		35		4		1				33		84		54				34		48

										36

		gem		39.6666666667		6.25						102.1666666667		23.6666666667						68.5714285714		17.1666666667

		sem		15.6444878472		2.6770630674						9.3561031774		5.6803755744						18.6982442658		3.7083489388

		ANI		39.6666666667		15.6444878472				6.25		2.6770630674

		PRO		102.1666666667		9.3561031774				23.6666666667		5.6803755744

		SAL		68.5714285714		18.6982442658				17.1666666667		3.7083489388





groepen

								15.6444878472		9.3561031774		18.6982442658

								2.6770630674		5.6803755744		3.7083489388



ANI

PRO

SAL



Blad3

		



FJH Tilders:
L verstopt

FJH Tilders:
L verstopt

FJH Tilders:
R verstopt

FJH Tilders:
R bloed
L verstopt

FJH Tilders:
L bloed

FJH Tilders:
Outlier in reconsolidatie test
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Grafiek1

		rewa		rewa		4.4871421244		8.5261037083

		seek		seek		1.5675276256		1.3049052754



PRO 20

SAL 20

pokes

29.7

49.2222222222

7.5

6.4444444444



Ruwe data

		Rat		reward hole		seeking hole

		1		47		70

		2		65		4

		3		57		12

		4		50		22

		5		10		1

		6		16		5

		7		14		2

		8		11		3

		9		27		0

		10		10		10

		11		xx		xx

		12		27		7

		13		16		9

		14		15		13

		15		55		55

		16		22		32

		17		35		6

		18		43		1

		19		18		9

		20		33		39

		21		49		5

		22		29		9

		23		36		3

		24		34		7

		25		37		15

		26		99		10

		27		40		11

		28		64		45

		29		28		16

		30		60		13

		31		37		2

		32		64		9

		33		32		12

		34		44		24

		35		22		2

		36		28		1

		37		34		5

		38		16		7

		39		30		9

		40		28		1





groep

		Groep 1: propranolol binnen 20 min								Groep 2: saline binnen 20 min								Groep 3: propranolol na 6 uur								Groep 4: saline na 6 uur

		rat		rewa		seek				rat		rewa		seek				rat		rewa		seek				rat		rewa		seek

		1		47						2		65		4				4		50		22				8		11		3

		3		57		12				5		10		1				7				2				12		27		7

		6		16		5				17		35		6				10								15		55

		9		27		0				18		43		1				20		33						24		34		7

		13		16		9				19		18		9				23		36		3				28		64		45

		14		15		13				21		49		5				25		37		15				33		32		12

		16		22						26		99		10				29		28		16				34		44		24

		22		29		9				30		60		13				31		37		2				37		34		5

		27		40		11				32		64		9				35		22		2				40		28		1

		36		28		1				38								39		30		9

		gem		29.70		7.50						49.22		6.44						34.13		8.88						36.56		13.00

		sem		4.49		1.57						8.53		1.30						2.60		2.50						5.27		4.92

				rewa		gem		sem		1z		2z

				P<20 min		29.70		4.49		0.0305265389		0.0610530778

				S<20 min		49.22		8.53

				P>6 uur		34.13		2.60

				S>6 uur		36.56		5.27

				seek		gem		sem

				P<20 min		7.50		1.57

				S<20 min		6.44		1.30

				P>6 uur		8.88		2.50

				S>6 uur		13.00		4.92





groep

		29.7		4.4871421244

		45.9		8.6979563372

		29.7		3.7507036377

		36.5555555556		5.2707555623



Groepen

Rewards

Gemiddeld gehaalde rewards per groep



rec1 en rec2

		16.2		6.6010100237

		6.5		1.2315302135

		12		3.723797345

		17.6666666667		6.5553201464



Groepen

Pokes

Pokes gemaakt in de seeking hole



		0		0		4.4871421244		8.5261037083

		0		0		1.5675276256		1.3049052754



PRO 20

SAL 20

pokes



		0		0		2.6045975834		5.2707555623

		0		0		2.4982136475		4.9216076867



PRO 6h

SAL 6h

pokes



				reconsolidatie 1								reconsolidatie 2								Training 12

				rewa		gem		sem				rewa		gem		sem				88.641025641		3.6252390083

				P<20 min		70.70		8.69				P<20 min		29.70		4.49

				S<20 min		86.30		12.52				S<20 min		45.90		8.70

				P>6 uur		74.20		13.58				P>6 uur		29.70		3.75

				S>6 uur		78.00		12.54				S>6 uur		36.56		5.27

				seek		gem		sem				seek		gem		sem

				P<20 min		12.70		5.29				P<20 min		16.20		6.60

				S<20 min		13.50		2.56				S<20 min		6.50		1.23

				P>6 uur		11.40		2.01				P>6 uur		12.00		3.72

				S>6 uur		19.33		7.05				S>6 uur		17.67		6.56

																																																																																Reward		6 uur

				Reward		20 min																																																																										Training		88.641025641		3.6252390083

		Training		Training		88.641025641		3.6252390083																																																																								Pro 1		74.20		13.58

		Reconsolidatie 1		Pro 1		70.70		8.69		86.30		12.52																																																																				Sal 1		78.00		12.54

		Reconsolidatie 2		Sal 1		29.70		4.49		45.90		8.70																																																																				Pro 2		11.40		2.01

				Pro 2																																																																												Sal 2		19.33		7.05

				Sal 2

																																																																																Seek		6 uur

				Seek		20 min																																																																										Training		88.641025641		3.6252390083

				Training		88.641025641		3.6252390083																																																																								Pro 1		29.70		3.75

				Pro 1		29.70		4.49		16.20		6.60																																																																				Sal 1		36.56		5.27

				Sal 1		45.90		8.70		6.50		1.23																																																																				Pro 2		12.00		3.72

				Pro 2																																																																												Sal 2		17.67		6.56

				Sal 2





		0		3.6252390083		0		NaN

		0		8.6859401078		0		12.5202502637

		0		4.4871421244		0		8.6979563372
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Grafiek2

		82		80.7368421053		9.6858551235		7.6578294244



PRO

SAL

pokes



recon c1

		1										1 uur								30 min

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		14		23		0				41		43		0				25		33		0

		0:20:00		5		3		0

		0:30:00		6		7		0

		0:40:00		7		3		0

		0:50:00		7		7		0

		1:00:00		2		0		0

		1:00:00		0		0		0

		2

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		12		19		20				34		44		27				21		36		27

		0:20:00		6		17		7

		0:30:00		3		0		0

		0:40:00		6		2		0

		0:50:00		5		5		0

		1:00:00		2		1		0

		1:00:00		0		0		0

		3

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		12		33		9				42		38		10				24		36		9

		0:20:00		3		0		0

		0:30:00		9		3		0

		0:40:00		5		2		0

		0:50:00		8		0		1

		1:00:00		5		0		0

		1:00:00		0		0		0

		4

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		11		14		8				41		28		17				26		19		9

		0:20:00		6		0		0

		0:30:00		9		5		1

		0:40:00		6		4		0

		0:50:00		5		0		0

		1:00:00		4		5		8

		1:00:00		0		0		0

		5

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		4		4		3				18		14		3				10		7		3

		0:20:00		3		1		0

		0:30:00		3		2		0

		0:40:00		1		0		0

		0:50:00		2		0		0

		1:00:00		5		7		0

		1:00:00		0		0		0

		6

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		7		10		0				27		13		0				15		12		0

		0:20:00		6		2		0

		0:30:00		2		0		0

		0:40:00		5		1		0

		0:50:00		4		0		0

		1:00:00		3		0		0

		1:00:00		0		0		0

		7

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		12		19		10				25		27		18				14		19		11

		0:20:00		1		0		0

		0:30:00		1		0		1

		0:40:00		4		0		2

		0:50:00		3		0		4

		1:00:00		4		8		1

		1:00:00		0		0		0

		8

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		11		12		14				29		23		20				20		16		17

		0:20:00		5		2		3

		0:30:00		4		2		0

		0:40:00		5		0		0

		0:50:00		4		7		2

		1:00:00		0		0		1

		1:00:00		0		0		0

		9

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		1		0		2				26		20		6				11		3		6

		0:20:00		7		3		4

		0:30:00		3		0		0

		0:40:00		2		4		0

		0:50:00		6		7		0

		1:00:00		7		6		0

		1:00:00		0		0		0

		10

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		7		2		10				25		3		20				15		3		14

		0:20:00		6		1		3

		0:30:00		2		0		1

		0:40:00		4		0		0

		0:50:00		4		0		0

		1:00:00		2		0		6

		1:00:00		0		0		0

		11

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		4		3		6				10		3		6				7		3		6

		0:20:00		3		0		0

		0:30:00		0		0		0

		0:40:00		1		0		0

		0:50:00		2		0		0

		1:00:00		0		0		0

		12

		Lever		2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				2				1

		0:10:00		8		5		5				35		14		5				ReOk		ReEr		ReOk

		0:20:00		7		2		0												22		8		0

		0:30:00		11		6		0

		0:40:00		4		0		0

		0:50:00		0		0		0

		1:00:00		5		1		0

		1:00:00		0		0		0

		13

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		8		13		12				47		49		14				27		31		12

		0:20:00		9		4		0

		0:30:00		10		14		0

		0:40:00		3		5		0

		0:50:00		9		11		2

		1:00:00		8		2		0

		1:00:00		0		0		0

		14

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		10		8				26		27		14				18		20		8

		0:20:00		4		5		0

		0:30:00		5		5		0

		0:40:00		4		4		0

		0:50:00		3		3		5

		1:00:00		1		0		1

		1:00:00		0		0		0

		15

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		12		33		0				39		82		0				24		64		0

		0:20:00		8		20		0

		0:30:00		4		11		0

		0:40:00		7		12		0

		0:50:00		5		3		0

		1:00:00		3		3		0

		1:00:00		0		0		0

		16

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		11		19		37				26		31		43				16		27		42

		0:20:00		5		8		5

		0:30:00		0		0		0

		0:40:00		6		3		1

		0:50:00		4		1		0

		1:00:00		0		0		0

		1:00:00		0		0		0

		17

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		6		9		12				17		14		13				9		13		12

		0:20:00		3		2		0

		0:30:00		0		2		0

		0:40:00		6		0		0

		0:50:00		1		1		1

		1:00:00		1		0		0

		1:00:00		0		0		0

		18

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		6		3				33		21		5				24		18		3

		0:20:00		7		5		0

		0:30:00		8		7		0

		0:40:00		2		1		0

		0:50:00		4		2		2

		1:00:00		3		0		0

		1:00:00		0		0		0

		19

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		8		7		9				40		37		11				24		27		11

		0:20:00		8		16		1

		0:30:00		8		4		1

		0:40:00		6		6		0

		0:50:00		4		2		0

		1:00:00		6		2		0

		1:00:00		0		0		0

		20

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		21		13				28		62		50				18		39		38

		0:20:00		9		18		25

		0:30:00		0		0		0

		0:40:00		4		5		5

		0:50:00		5		15		7

		1:00:00		1		3		0

		1:00:00		0		0		0

		21

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		28		16				34		60		18				17		31		18

		0:20:00		5		2		2

		0:30:00		3		1		0

		0:40:00		7		5		0

		0:50:00		6		11		0

		1:00:00		4		13		0

		1:00:00		0		0		0

		22

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		18		38		4				72		115		5				42		73		5

		0:20:00		14		18		0

		0:30:00		10		17		1

		0:40:00		12		19		0

		0:50:00		10		10		0

		1:00:00		8		13		0

		1:00:00		0		0		0

		23

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		14		31		14				62		91		14				36		60		14

		0:20:00		12		12		0

		0:30:00		10		17		0

		0:40:00		9		11		0

		0:50:00		10		14		0

		1:00:00		7		6		0

		1:00:00		0		0		0

		24

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		12		29		10				40		49		12				26		36		10

		0:20:00		7		3		0

		0:30:00		7		4		0

		0:40:00		7		13		0

		0:50:00		3		0		0

		1:00:00		4		0		2

		1:00:00		0		0		0

		25

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		17		12				49		58		22				26		39		12

		0:20:00		10		16		0

		0:30:00		7		6		0

		0:40:00		6		2		10

		0:50:00		7		6		0

		1:00:00		10		11		0

		1:00:00		0		0		0

		26

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		7		4		15				25		21		21				17		11		17

		0:20:00		4		5		1

		0:30:00		6		2		1

		0:40:00		5		7		3

		0:50:00		1		3		1

		1:00:00		2		0		0

		1:00:00		0		0		0

		27

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		21		15				30		70		26				22		59		25

		0:20:00		3		10		9

		0:30:00		10		28		1

		0:40:00		4		7		0

		0:50:00		2		1		1

		1:00:00		2		3		0

		1:00:00		0		0		0

		28

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		11		8		20				41		45		24				27		27		21

		0:20:00		7		18		0

		0:30:00		9		1		1

		0:40:00		3		1		0

		0:50:00		6		8		3

		1:00:00		5		9		0

		1:00:00		0		0		0

		29

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		7		8		0				35		16		0				19		9		0

		0:20:00		6		0		0

		0:30:00		6		1		0

		0:40:00		6		0		0

		0:50:00		5		5		0

		1:00:00		5		2		0

		1:00:00		0		0		0

		30

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		14		30		17				48		72		19				27		44		17

		0:20:00		8		8		0

		0:30:00		5		6		0

		0:40:00		8		15		2

		0:50:00		9		8		0

		1:00:00		4		5		0

		1:00:00		0		0		0

		31

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		11		22		13				35		45		14				22		31		14

		0:20:00		6		5		1

		0:30:00		5		4		0

		0:40:00		5		8		0

		0:50:00		5		6		0

		1:00:00		3		0		0

		1:00:00		0		0		0

		32

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		17		31		9				78		98		9				43		57		9

		0:20:00		13		10		0

		0:30:00		13		16		0

		0:40:00		13		19		0

		0:50:00		12		7		0

		1:00:00		10		15		0

		1:00:00		0		0		0

		33

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		24		13				29		51		18				23		42		15

		0:20:00		4		0		2

		0:30:00		10		18		0

		0:40:00		4		9		1

		0:50:00		1		0		0

		1:00:00		1		0		2

		1:00:00		0		0		0

		34

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		10		8		37				30		27		59				21		22		59

		0:20:00		7		9		0

		0:30:00		4		5		22

		0:40:00		4		3		0

		0:50:00		0		0		0

		1:00:00		5		2		0

		1:00:00		0		0		0

		35

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		13		33		8				34		56		12				23		53		8

		0:20:00		4		10		0

		0:30:00		6		10		0

		0:40:00		5		1		1

		0:50:00		6		2		3

		1:00:00		0		0		0

		1:00:00		0		0		0

		36

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		11		19		25				46		74		31				28		44		27

		0:20:00		11		18		2

		0:30:00		6		7		0

		0:40:00		7		10		0

		0:50:00		6		7		4

		1:00:00		5		13		0

		1:00:00		0		0		0

		37

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		6		17		11				41		66		17				22		45		17

		0:20:00		10		20		5

		0:30:00		6		8		1

		0:40:00		6		5		0

		0:50:00		3		5		0

		1:00:00		10		11		0

		1:00:00		0		0		0

		38

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		12		23		30				35		38		56				24		34		47

		0:20:00		7		8		17

		0:30:00		5		3		0

		0:40:00		7		4		5

		0:50:00		2		0		2

		1:00:00		2		0		2

		1:00:00		0		0		0

		39

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		6		8				20		15		8				15		13		8

		0:20:00		6		7		0

		0:30:00		0		0		0

		0:40:00		1		0		0

		0:50:00		1		0		0

		1:00:00		3		2		0

		1:00:00		0		0		0

		40

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		15		28		14				52		82		17				27		59		14

		0:20:00		8		21		0

		0:30:00		4		10		0

		0:40:00		9		3		3

		0:50:00		8		10		0

		1:00:00		8		10		0

		1:00:00		0		0		0





30 min

		Propranolol										Saline

				ReOk l2		ReEr l2		ReOk l1						ReOk l2		ReEr l2		ReOk l1

		1		25		33		0				2		21		36		27

		4		26		19		9				3		24		36		9

		5		10		7		3				6		15		12		0

		9		11		3		6				7		14		19		11

		12		22		8		0				8		20		16		17

		15		24		64		0				10		15		3		14

		16		16		27		42				13		27		31		12

		17		9		13		12				14		18		20		8

		18		24		18		3				19		24		27		11

		20		18		39		38				21		17		31		18

		22		42		73		5				23		36		60		14

		24		26		36		10				28		27		27		21

		25		26		39		12				29		19		9		0

		26		17		11		17				30		27		44		17

		27		22		59		25				34		21		22		59

		31		22		31		14				35		23		53		8

		32		43		57		9				36		28		44		27

		33		23		42		15				38		24		34		47

		37		22		45		17				40		27		59		14

		39		15		13		8





1 uur

		Propranolol										Saline

				reward		reer		seek						reward		reer		seek

		1		41		43		0		84		2		34		44		27		78

		4		41		28		17		69		3		42		38		10		80

		5		18		14		3		32		6		27		13		0		40

		9		26		20		6		46		7		25		27		18		52

		12		35		14		5		49		8		29		23		20		52

		15		39		82		0		121		10		25		3		20		28

		16		26		31		43		57		13		47		49		14		96

		17		17		14		13		31		14		26		27		14		53

		18		33		21		5		54		19		40		37		11		77

		20		28		62		50		90		21		34		60		18		94

		22		72		115		5		187		23		62		91		14		153

		24		40		49		12		89		28		41		45		24		86

		25		49		58		22		107		29		35		16		0		51

		26		25		21		21		46		30		48		72		19		120

		27		30		70		26		100		34		30		27		59		57

		31		35		45		14		80		35		34		56		12		90

		32		78		98		9		176		36		46		74		31		120

		33		29		51		18		80		38		35		38		56		73

		37		41		66		17		107		40		52		82		17		134

		39		20		15		8		35

		gem		36.15		45.85		14.7		82		gem		37.4736842105		43.2631578947		20.2105263158		80.7368421053

		sem		3.5		6.6		2.9		9.7		sem		2.3		5.6		3.5		7.7

		t.toets 1 z		0.379436002		0.3839542971		0.116979598

		t.toets 2 z		0.7588720041		0.7679085941		0.2339591961

		reward

		reer

		seek





1 uur

		0		0		3.5357385888		2.3287780359

		0		0		6.6270081366		5.5692567277

		0		0		2.9487731615		3.4931670539



PRO

SAL

pokes



injecteren

		0		0		9.6858551235		7.6578294244



PRO

SAL

pokes



		Propranolol										Groep 1								Groep 2

				ReOk l2		ReEr l2		ReOk l1		ReOk + ReEr		P<20min		ReOk l2		ReER l2				S<20min		ReOk l2		ReER l2

		1		41		43		0		84		1		50		35		84		39		50		18		35

		4		41		28		17		69		9		50		34		46		5		49		23		32

		5		18		14		3		32		12		50		35		49		15		50		89		121

		9		26		20		6		46		16		50		37		57		18		50		19.5		54

		12		35		14		5		49		17		47		18		31		20		50		58		90

		15		39		82		0		121		24		50		87.5		89		25		50		48.5		107

		16		26		31		43		57		26		50		29.5		46		27		50		29.5		100

		17		17		14		13		31		31		50		27.5		80		32		49.5		26		176

		18		33		21		5		54		37		50		53.5		107		33		50		33.5		80

		20		28		62		50		90		4		50		37.5		41		22		50		59		187

		22		72		115		5		187		gem		49.7		39.5		63.0				49.9		40.4		98.2

		24		40		49		12		89		sem		0.3		6.0		7.9				0.1		7.2		16.8

		25		49		58		22		107

		26		25		21		21		46

		27		30		70		26		100

		31		35		45		14		80

		32		78		98		9		176

		33		29		51		18		80

		37		41		66		17		107

		39		20		15		8		35

		Saline

				ReOk l2		ReEr l2		ReOk l1				Groep 3								Groep 4

		2		34		44		27		78		P>6uur		ReOk l2		ReER l2				S>6uur		ReOk l2		ReER l2

		3		42		38		10		80		2		50		45		78		3		50		60.5		80

		6		27		13		0		40		6		50		23.5		40		8		50		34.5		52

		7		25		27		18		52		7		43		14.5		52		10		45.5		10.5		28

		8		29		23		20		52		13		50		39		96		14		50		33.5		53

		10		25		3		20		28		19		50		29.5		77		38		50		62.5		73

		13		47		49		14		96		21		50		78.5		94		23		50		38		153

		14		26		27		14		53		28		50		32		86		30		50		31.5		120

		19		40		37		11		77		29		50		48.5		51		35		50		51		90

		21		34		60		18		94		34		50		17.5		57		36		50		43.5		120

		23		62		91		14		153		40		50		79		134

		28		41		45		24		86				49.3		40.7		76.5				49.5		40.6		85.4

		29		35		16		0		51				0.7		7.2		8.8				0.5		5.4		13.2

		30		48		72		19		120

		34		30		27		59		57

		35		34		56		12		90

		36		46		74		31		120

		38		35		38		56		73

		40		52		82		17		134






_1240724089.xls
Grafiek4

		reward		37.4736842105		3.0721347132		2.3287780359

		time-out		43.2631578947		6.6270081366		5.5692567277

		seek		15.8235294118		1.7426315462		1.8677232378



PRO

SAL

pokes

34.2631578947

45.85

11.1666666667



recon c1

		1										1 uur								30 min

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		14		23		0				41		43		0				25		33		0

		0:20:00		5		3		0

		0:30:00		6		7		0

		0:40:00		7		3		0

		0:50:00		7		7		0

		1:00:00		2		0		0

		1:00:00		0		0		0

		2

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		12		19		20				34		44		27				21		36		27

		0:20:00		6		17		7

		0:30:00		3		0		0

		0:40:00		6		2		0

		0:50:00		5		5		0

		1:00:00		2		1		0

		1:00:00		0		0		0

		3

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		12		33		9				42		38		10				24		36		9

		0:20:00		3		0		0

		0:30:00		9		3		0

		0:40:00		5		2		0

		0:50:00		8		0		1

		1:00:00		5		0		0

		1:00:00		0		0		0

		4

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		11		14		8				41		28		17				26		19		9

		0:20:00		6		0		0

		0:30:00		9		5		1

		0:40:00		6		4		0

		0:50:00		5		0		0

		1:00:00		4		5		8

		1:00:00		0		0		0

		5

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		4		4		3				18		14		3				10		7		3

		0:20:00		3		1		0

		0:30:00		3		2		0

		0:40:00		1		0		0

		0:50:00		2		0		0

		1:00:00		5		7		0

		1:00:00		0		0		0

		6

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		7		10		0				27		13		0				15		12		0

		0:20:00		6		2		0

		0:30:00		2		0		0

		0:40:00		5		1		0

		0:50:00		4		0		0

		1:00:00		3		0		0

		1:00:00		0		0		0

		7

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		12		19		10				25		27		18				14		19		11

		0:20:00		1		0		0

		0:30:00		1		0		1

		0:40:00		4		0		2

		0:50:00		3		0		4

		1:00:00		4		8		1

		1:00:00		0		0		0

		8

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		11		12		14				29		23		20				20		16		17

		0:20:00		5		2		3

		0:30:00		4		2		0

		0:40:00		5		0		0

		0:50:00		4		7		2

		1:00:00		0		0		1

		1:00:00		0		0		0

		9

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		1		0		2				26		20		6				11		3		6

		0:20:00		7		3		4

		0:30:00		3		0		0

		0:40:00		2		4		0

		0:50:00		6		7		0

		1:00:00		7		6		0

		1:00:00		0		0		0

		10

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		7		2		10				25		3		20				15		3		14

		0:20:00		6		1		3

		0:30:00		2		0		1

		0:40:00		4		0		0

		0:50:00		4		0		0

		1:00:00		2		0		6

		1:00:00		0		0		0

		11

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		4		3		6				10		3		6				7		3		6

		0:20:00		3		0		0

		0:30:00		0		0		0

		0:40:00		1		0		0

		0:50:00		2		0		0

		1:00:00		0		0		0

		12

		Lever		2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				2				1

		0:10:00		8		5		5				35		14		5				ReOk		ReEr		ReOk

		0:20:00		7		2		0												22		8		0

		0:30:00		11		6		0

		0:40:00		4		0		0

		0:50:00		0		0		0

		1:00:00		5		1		0

		1:00:00		0		0		0

		13

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		8		13		12				47		49		14				27		31		12

		0:20:00		9		4		0

		0:30:00		10		14		0

		0:40:00		3		5		0

		0:50:00		9		11		2

		1:00:00		8		2		0

		1:00:00		0		0		0

		14

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		10		8				26		27		14				18		20		8

		0:20:00		4		5		0

		0:30:00		5		5		0

		0:40:00		4		4		0

		0:50:00		3		3		5

		1:00:00		1		0		1

		1:00:00		0		0		0

		15

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		12		33		0				39		82		0				24		64		0

		0:20:00		8		20		0

		0:30:00		4		11		0

		0:40:00		7		12		0

		0:50:00		5		3		0

		1:00:00		3		3		0

		1:00:00		0		0		0

		16

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		11		19		37				26		31		43				16		27		42

		0:20:00		5		8		5

		0:30:00		0		0		0

		0:40:00		6		3		1

		0:50:00		4		1		0

		1:00:00		0		0		0

		1:00:00		0		0		0

		17

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		6		9		12				17		14		13				9		13		12

		0:20:00		3		2		0

		0:30:00		0		2		0

		0:40:00		6		0		0

		0:50:00		1		1		1

		1:00:00		1		0		0

		1:00:00		0		0		0

		18

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		6		3				33		21		5				24		18		3

		0:20:00		7		5		0

		0:30:00		8		7		0

		0:40:00		2		1		0

		0:50:00		4		2		2

		1:00:00		3		0		0

		1:00:00		0		0		0

		19

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		8		7		9				40		37		11				24		27		11

		0:20:00		8		16		1

		0:30:00		8		4		1

		0:40:00		6		6		0

		0:50:00		4		2		0

		1:00:00		6		2		0

		1:00:00		0		0		0

		20

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		21		13				28		62		50				18		39		38

		0:20:00		9		18		25

		0:30:00		0		0		0

		0:40:00		4		5		5

		0:50:00		5		15		7

		1:00:00		1		3		0

		1:00:00		0		0		0

		21

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		28		16				34		60		18				17		31		18

		0:20:00		5		2		2

		0:30:00		3		1		0

		0:40:00		7		5		0

		0:50:00		6		11		0

		1:00:00		4		13		0

		1:00:00		0		0		0

		22

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		18		38		4				72		115		5				42		73		5

		0:20:00		14		18		0

		0:30:00		10		17		1

		0:40:00		12		19		0

		0:50:00		10		10		0

		1:00:00		8		13		0

		1:00:00		0		0		0

		23

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		14		31		14				62		91		14				36		60		14

		0:20:00		12		12		0

		0:30:00		10		17		0

		0:40:00		9		11		0

		0:50:00		10		14		0

		1:00:00		7		6		0

		1:00:00		0		0		0

		24

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		12		29		10				40		49		12				26		36		10

		0:20:00		7		3		0

		0:30:00		7		4		0

		0:40:00		7		13		0

		0:50:00		3		0		0

		1:00:00		4		0		2

		1:00:00		0		0		0

		25

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		17		12				49		58		22				26		39		12

		0:20:00		10		16		0

		0:30:00		7		6		0

		0:40:00		6		2		10

		0:50:00		7		6		0

		1:00:00		10		11		0

		1:00:00		0		0		0

		26

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		7		4		15				25		21		21				17		11		17

		0:20:00		4		5		1

		0:30:00		6		2		1

		0:40:00		5		7		3

		0:50:00		1		3		1

		1:00:00		2		0		0

		1:00:00		0		0		0

		27

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		21		15				30		70		26				22		59		25

		0:20:00		3		10		9

		0:30:00		10		28		1

		0:40:00		4		7		0

		0:50:00		2		1		1

		1:00:00		2		3		0

		1:00:00		0		0		0

		28

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		11		8		20				41		45		24				27		27		21

		0:20:00		7		18		0

		0:30:00		9		1		1

		0:40:00		3		1		0

		0:50:00		6		8		3

		1:00:00		5		9		0

		1:00:00		0		0		0

		29

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		7		8		0				35		16		0				19		9		0

		0:20:00		6		0		0

		0:30:00		6		1		0

		0:40:00		6		0		0

		0:50:00		5		5		0

		1:00:00		5		2		0

		1:00:00		0		0		0

		30

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		14		30		17				48		72		19				27		44		17

		0:20:00		8		8		0

		0:30:00		5		6		0

		0:40:00		8		15		2

		0:50:00		9		8		0

		1:00:00		4		5		0

		1:00:00		0		0		0

		31

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		11		22		13				35		45		14				22		31		14

		0:20:00		6		5		1

		0:30:00		5		4		0

		0:40:00		5		8		0

		0:50:00		5		6		0

		1:00:00		3		0		0

		1:00:00		0		0		0

		32

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		17		31		9				78		98		9				43		57		9

		0:20:00		13		10		0

		0:30:00		13		16		0

		0:40:00		13		19		0

		0:50:00		12		7		0

		1:00:00		10		15		0

		1:00:00		0		0		0

		33

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		24		13				29		51		18				23		42		15

		0:20:00		4		0		2

		0:30:00		10		18		0

		0:40:00		4		9		1

		0:50:00		1		0		0

		1:00:00		1		0		2

		1:00:00		0		0		0

		34

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		10		8		37				30		27		59				21		22		59

		0:20:00		7		9		0

		0:30:00		4		5		22

		0:40:00		4		3		0

		0:50:00		0		0		0

		1:00:00		5		2		0

		1:00:00		0		0		0

		35

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		13		33		8				34		56		12				23		53		8

		0:20:00		4		10		0

		0:30:00		6		10		0

		0:40:00		5		1		1

		0:50:00		6		2		3

		1:00:00		0		0		0

		1:00:00		0		0		0

		36

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		11		19		25				46		74		31				28		44		27

		0:20:00		11		18		2

		0:30:00		6		7		0

		0:40:00		7		10		0

		0:50:00		6		7		4

		1:00:00		5		13		0

		1:00:00		0		0		0

		37

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		6		17		11				41		66		17				22		45		17

		0:20:00		10		20		5

		0:30:00		6		8		1

		0:40:00		6		5		0

		0:50:00		3		5		0

		1:00:00		10		11		0

		1:00:00		0		0		0

		38

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		12		23		30				35		38		56				24		34		47

		0:20:00		7		8		17

		0:30:00		5		3		0

		0:40:00		7		4		5

		0:50:00		2		0		2

		1:00:00		2		0		2

		1:00:00		0		0		0

		39

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		9		6		8				20		15		8				15		13		8

		0:20:00		6		7		0

		0:30:00		0		0		0

		0:40:00		1		0		0

		0:50:00		1		0		0

		1:00:00		3		2		0

		1:00:00		0		0		0

		40

		Lever		2				1				2				1				2				1

		to		ReOK		ReEr		ReOK				ReOk		ReEr		ReOk				ReOk		ReEr		ReOk

		0:10:00		15		28		14				52		82		17				27		59		14

		0:20:00		8		21		0

		0:30:00		4		10		0

		0:40:00		9		3		3

		0:50:00		8		10		0

		1:00:00		8		10		0

		1:00:00		0		0		0





30 min

		Propranolol										Saline

				ReOk l2		ReEr l2		ReOk l1						ReOk l2		ReEr l2		ReOk l1

		1		25		33		0				2		21		36		27

		4		26		19		9				3		24		36		9

		5		10		7		3				6		15		12		0

		9		11		3		6				7		14		19		11

		12		22		8		0				8		20		16		17

		15		24		64		0				10		15		3		14

		16		16		27		42				13		27		31		12

		17		9		13		12				14		18		20		8

		18		24		18		3				19		24		27		11

		20		18		39		38				21		17		31		18

		22		42		73		5				23		36		60		14

		24		26		36		10				28		27		27		21

		25		26		39		12				29		19		9		0

		26		17		11		17				30		27		44		17

		27		22		59		25				34		21		22		59

		31		22		31		14				35		23		53		8

		32		43		57		9				36		28		44		27

		33		23		42		15				38		24		34		47

		37		22		45		17				40		27		59		14

		39		15		13		8





1 uur

		Propranolol										Saline

				reward		tim-out		seek						reward		time-out		seek

		1		41		43		0		84		2		34		44		27		78

		4		41		28		17		69		3		42		38		10		80

		5		18		14		3		32		6		27		13		0		40

		9		26		20		6		46		7		25		27		18		52

		12		35		14		5		49		8		29		23		20		52

		15		39		82		0		121		10		25		3		20		28

		16		26		31				57		13		47		49		14		96

		17		17		14		13		31		14		26		27		14		53

		18		33		21		5		54		19		40		37		11		77

		20		28		62				90		21		34		60		18		94

		22				115		5		115		23		62		91		14		153

		24		40		49		12		89		28		41		45		24		86

		25		49		58		22		107		29		35		16		0		51

		26		25		21		21		46		30		48		72		19		120

		27		30		70		26		100		34		30		27				57

		31		35		45		14		80		35		34		56		12		90

		32		78		98		9		176		36		46		74		31		120

		33		29		51		18		80		38		35		38				73

		37		41		66		17		107		40		52		82		17		134

		39		20		15		8		35

		gem		34.2631578947		45.85		11.1666666667		78.4		gem		37.4736842105		43.2631578947		15.8235294118		80.7368421053

		sem		3.1		6.6		1.7		8.2		sem		2.3		5.6		1.9		7.7

		t.toets 1 z		0.2090209662		0.3839542971		0.0465775228

		t.toets 2 z		0.4180419324		0.7679085941		0.0931550456

		reward

		time-out

		seek





1 uur

		0		0		3.0721347132		2.3287780359

		0		0		6.6270081366		5.5692567277

		0		0		1.7426315462		1.8677232378



PRO

SAL

pokes



injecteren

		0		0		8.184516833		7.6578294244



PRO

SAL

pokes



		Propranolol										Groep 1								Groep 2

				ReOk l2		ReEr l2		ReOk l1		ReOk + ReEr		P<20min		ReOk l2		ReER l2				S<20min		ReOk l2		ReER l2

		1		41		43		0		84		1		50		35		84		39		50		18		35

		4		41		28		17		69		9		50		34		46		5		49		23		32

		5		18		14		3		32		12		50		35		49		15		50		89		121

		9		26		20		6		46		16		50		37		57		18		50		19.5		54

		12		35		14		5		49		17		47		18		31		20		50		58		90

		15		39		82		0		121		24		50		87.5		89		25		50		48.5		107

		16		26		31		43		57		26		50		29.5		46		27		50		29.5		100

		17		17		14		13		31		31		50		27.5		80		32		49.5		26		176

		18		33		21		5		54		37		50		53.5		107		33		50		33.5		80

		20		28		62		50		90		4		50		37.5		41		22		50		59		187

		22		72		115		5		187		gem		49.7		39.5		63.0				49.9		40.4		98.2

		24		40		49		12		89		sem		0.3		6.0		7.9				0.1		7.2		16.8

		25		49		58		22		107

		26		25		21		21		46

		27		30		70		26		100

		31		35		45		14		80

		32		78		98		9		176

		33		29		51		18		80

		37		41		66		17		107

		39		20		15		8		35

		Saline

				ReOk l2		ReEr l2		ReOk l1				Groep 3								Groep 4

		2		34		44		27		78		P>6uur		ReOk l2		ReER l2				S>6uur		ReOk l2		ReER l2

		3		42		38		10		80		2		50		45		78		3		50		60.5		80

		6		27		13		0		40		6		50		23.5		40		8		50		34.5		52

		7		25		27		18		52		7		43		14.5		52		10		45.5		10.5		28

		8		29		23		20		52		13		50		39		96		14		50		33.5		53

		10		25		3		20		28		19		50		29.5		77		38		50		62.5		73

		13		47		49		14		96		21		50		78.5		94		23		50		38		153

		14		26		27		14		53		28		50		32		86		30		50		31.5		120

		19		40		37		11		77		29		50		48.5		51		35		50		51		90

		21		34		60		18		94		34		50		17.5		57		36		50		43.5		120

		23		62		91		14		153		40		50		79		134

		28		41		45		24		86				49.3		40.7		76.5				49.5		40.6		85.4

		29		35		16		0		51				0.7		7.2		8.8				0.5		5.4		13.2

		30		48		72		19		120

		34		30		27		59		57

		35		34		56		12		90

		36		46		74		31		120

		38		35		38		56		73

		40		52		82		17		134






_1238311190

