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Abstract

Posttraumatic stress disorder (PTSD) is an incurable psychological conditicn

that develops as a result of being exposed to an extraordinary traumatic event. Many
aspects of this affective disorder have been successfully initiated in animals through
experimental shock, classical conditioning, pharmacological and predator stress
procedures. This has led to the tentative hypothesis that all aspects of PTSD may be
reduced to functional alterations in specific pre-existing neural nuclei or circuitry.
The theory is that these presumed alterations follow the induction of long-term
potentiation (L'TP), a model of long-term memory, within the amygdala and related
circuitry. This is based upon evidence that implicates the phosphorylation of CREB
within the amygdala following predator stress. The hypothesized result of the
phosphorylation of CREB is ultimately the synthesis of new protein. If protein
synthesis is necessary in order to consolidate a predator stress (cat exposure) memory.
then subcutaneous administration of anisomycin, a protein synthesis inhibitor, just
after predator stress should prevent the memory from being formed. The effects of
treatments were tested using various behavioural measures of rodent affect (i.e. hole-
board. elevated plus-maze, light/dark box and social interaction tests; and, acoustic
startle) 7-8 days post-exposure. Protein synthesis-dependent consolidation was
demonstrated for open-arm exploration in the elevated plus-maze. A reconsolidation
condition was added in order to probe whether or not a consolidated memory, once

reactivated (i.e. exposed to a cat twice), was again susceptible to protein synthesis
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inhibition. In this instance, anisomycin was given just after the second cat exposure.
For some tests (elevated plus-maze) there was no evidence for protein synthesis-
dependent reconsolidation. The results were less clear for the other tests. Due to the
effects of vehicle injection, i.c.v. administration of anisomycin in future work may

clarify the role of protein synthesis in reconsolidation.
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protein. Although this dependency may be stated with great certainty. caution should be
exercised in assuming that this synthesis occurs exclusively for new learning episodes.
The post-translational modification of proteins theory (PTM), proposed by Routtenberg
& Rekart (2005), posits that the necessary proteins required for the formation of any
given memory are being continuously synthesized, irrespective of learning tasks. It
further differentiates itself from consolidation theory by placing, at the time of learning.
the primary locus of activity at the level of pre-and post-synaptic communication, with
the primary action being one of protein rearrangement only. Confirmation of a
consolidation effect in this experiment may prove to be a viable platform from which to
further investigate any subtle variations within this scheme that may well result in
elucidating existent processes highlighted in seemingly opposing models.

The eventual development of a protein synthesis inhibitor for clinical application
may potentially be used in exposure therapy for PTSD. Exposure therapy requires the
victim to confront their episode directly in a relaxing setting. This theoretically causes the
formation of a new association between their felt relaxation and the imagery associated
with the trauma. This approach is based on the premise that the emotional aspects of
trauma are generated by classical conditioning (Mowrer, 1960) and maintained by
operant conditioning (Saigh & Bremner, 1999). Imaginal therapy, one therapeutic tangent
of exposure therapy, involves the patient recalling the suppressed imagery of a trauma.
This reactivation of a consolidated memory may potentially cause it to return to a labile

state before it undergoes reconsolidation (Nader, Schafe., & Ledoux, 2000b).
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Effect of Cat Exposure on Time Immobility and Defensive Responses

It was of importance to determine if rats in the different groups exposed to a cat
experienced similar predator stress. In order to do this several ANOVAs were done on cat
responses to the rat and on rat defensive responses to the cat. The first examined
differences across three groups on first cat exposure and across paradigms (consolidation
condition — consolidation versus reconsolidation). The groups were: cat exposed only,
and cat exposed plus vehicle or anisomycin. There were no main effects or interactions.
Another ANOV A was done to contrast first and second cat exposure experience in
reconsolidation paradigm rats over the first and second cat exposures. The design
examined groups as above with repeated measures on cat exposure (first or second).
There were no effects on any measure of cat or rat behaviour except one, time spent
immobile. On second cat exposure, reconsolidation paradigm rats spent more time
immobile than in their first exposure (main cat exposure effect only, no interactions;
F{1,38}=42.71, p<.001). For illustration, rat defensive responses and time immobile for
first and second cat exposures appear in Figures 1 and 2. Rats exposed to a cat twice
showed greater time immobility than rats exposed once (Tukey-Kramer, multiple
comparison test, all p<.05) (Figure 1). The style of defence (active, passive or escape) did

not differ between once and twice exposed groups (Figure 2).
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Initial Analyses of Elevated Plus-Maze, Hole-Board, Light/Dark Box and Social
Interaction Measures

It was of interest to determine if two cat exposures produced a differential effect
on rodent affect. To accomplish this, a two way ANOV A was executed assessing stress
effects (three levels: cat exposure alone or with vehicle versus no cat exposure — handled
control) and testing effect (one or two treatments — exposure or handling). There were
only stress and testing main effects, no interactions. Of primary interest are those
measures in which handled controls differed from stressed rats. Only these results will be
reported in detail. Only four measures in two tests showed effects of predator stress. The
two tests were the elevated plus-maze and the social interaction test.

In the elevated plus-maze predator stress affected ratio time and ratio entry
(square root transformed, all F {2,114}>3.74, p<.03). Mean contrasts revealed that
stressed groups (stressed and stressed plus vehicle) did not differ, but were less than
control (Figure 3, Fisher’s LSD, p<.05). There was a trend for ratio frequency risk
assessment to show a stress effect (square root transform, p<.11). In this case the two
exposed groups did not differ, but were less than the handled group (t{114}=2.12,
p<.037). In addition, one of these measures showed a test effect, ratio time (F {1,114}=
7.56, p<.001). Handled and cat exposed animals that were tested twice displayed greater
ratio times than animals that were tested once (Figure 3).

There were no stress effects on measures of exploration or activity in the elevated
plus-maze or hole-board. Therefore, the anxiogenic effects of predator stress cannot be

attributed to changes in activity or exploratory tendency.
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Frequency of fighting was reduced by predator stress in the social interaction test.
but vehicle injection reversed this effect (stress effect, F {2,114}=5.71, p< .005.

t{114}=3.34, p<.002: upper panel, Figure 4).

Anisomycin and the Effects of Predator Stress on Social Interaction and Behaviour
in the Elevated Plus-Maze

The effects of anisomycin on those behaviours changed by predator stress were
assessed. For social interaction, vehicle injection single and double exposed groups were
combined (combined vehicle injection), as were single and double exposed only groups
(exposed only), because they did not differ in the initial analyses. All handled groups
(control) were also combined. Analysis of fight frequency in the social interaction test
revealed a group effect (F {4,159}=2.87, p<.025). Predator stress reduced fights.
Curiously, combined vehicle injection and injection of anisomycin after a second cat
exposure (reconsolidation + anisomycin group) reversed the reduction in fighting. It is
possible that the anisomycin effect in the reconsolidation + anisomycin group is an
injection effect like that seen with both vehicle alone groups. However, injection of
anisomycin after a single cat exposure (consolidation + anisomycin group) returned
fighting levels to that of predator stressed only rats (Figure 4, lower panel, all t {159} >
4.92, p< .001), conceivably by reversing the vehicle injection block of predator stress
suppression of fighting.

For the elevated plus-maze, all cat exposed and cat exposed given vehicle were
combined (combined cat exposed, i.e. SEXP, SEXPV, DEXP, and DEXPV), because

they did not differ in the initial analyses. A one way ANOV A was used to compare the
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four groups. The groups were: all handled controls (single and double handled),
combined cat exposed, cat exposed given anisomycin after the first exposure
(consolidation) and cat exposed given anisomycin after the second cat exposure
(reconsolidation).

In the elevated plus-maze. there were group effects for ratio entry, ratio frequency
risk and ratio time (all F {3,156} > 2.90, p<.037, all square root transformed, Figure 5).
Planned mean contrasts revealed different patterns for the various measures (all t {156} >
2.25, p<.026). Predator stress reduced all measures relative to control. Anisomycin given
after one cat exposure (consolidation + anisomycin group) returned ratio entry to control
levels, elevated ratio time to a level between control and predator stressed and was
without effect on the predator stress induced reduction of risk assessment (Figure 5).
Anisomycin given after the second cat exposure (reconsolidation + anisomycin group)
did not alter the predator stress induced reductions in any measure used.

Because of the test effect in ratio time, the consolidation mean was compared to
the control mean of handled controls of the single cat exposure groups. The means were
nearly identical (control versus consolidation mean + SEM: 0.30 + .04 versus 0.29 + .05).
So like ratio entry, ratio time was returned fully to control levels.

A similar analysis was conducted on measures of activity and exploration in the
plus-maze (closed arm entries) and hole-board (rears, head dips) to determine if
anisomycin was having an effect on these measures. There were no group effects.
Therefore, activity and exploration tendency changes cannot account for drug effects in

the plus-maze. This is a critical distinction to observe, as anisomycin has been reported to
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alter the locomotor activity of animals, albeit restricted to a few hours post-injection

(Davis & Squire, 1984).

Initial Analyses of Response to Acoustic Startle

Groups were compared with respect to body weight prior to analysis of startle.
Larger rats may produce greater startle responses simply because of weight. Two
analyses were conducted, one for rats exposed once and associated groups (consolidation
paradigm rats) and one for rats exposed twice and associated groups (reconsolidation
paradigm rats). Each analysis assessed group effects for four groups: handled controls,
cat exposed only, cat exposed plus vehicle, and cat exposed plus anisomycin. There were
group effects in both analyses (all F {3,76}>3.40, p<.022). Both sets of groups differed in
the same pattern. Handled controls differed from anisomycin groups and the remaining
groups fell in between (Figure 6, Tukey-Kramer multiple comparison test, p<.05).
Comparable groups in the consolidation and reconsolidation groupings did not differ (all
t, p>.05).

The difference in weight was accommodated in the analysis of peak startle
amplitude by dividing peak startle amplitude by body weight (in kg). Relative peak startle
amplitude (in arbitrary units) was then analyzed further.

Startle data were not normally distributed, so Kruskal-Wallis one way non-
parametric analysis of variance on medians was used. To make these analyses
manageable, consolidation and reconsolidation paradigm rats were compared in separate

analyses. Responses in the light and dark for these groups were also analyzed separately.
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Anisomycin and the Effects of Predator Stress on Amplitude of Response to
Acoustic Startle

One way Kruskal-Wallis ANOVA was used to separately compare four groups in
two conditions, consolidation and reconsolidation conditions. Relative peak startle
amplitude data were collapsed across 20 trials. In all analyses there were significant
group effects (X*(3)>17.97, p<.001). Planned comparisons within treatments were
performed with Kruskal-Wallis multiple comparison test (z test). Comparisons of
comparable groups in light versus dark conditions or across consolidation versus
reconsolidation conditions were made with Wilcoxon Rank Sum Test for median
differences. Significant differences (p<.05) are displayed in Figure 7.

Within the consolidation paradigm rats, startle in the dark and in the light
displayed similar patterns of differences across groups except for the anisomycin groups.
Cat exposure alone increased ratio peak startle amplitude over controls, which is
consistent with previous research. Vehicle injected immediately following cat exposure
blocked this increase in startle amplitude, reducing it below control and cat exposed
(alone) groups. For startle in the dark, anisomycin appeared to block the vehicle injection
reduction in startle amplitude, returning it to the cat exposed only elevated levels (Figure
7). A parallel effect of anisomycin was observed for startle in the light, except that
anisomycin tended to block both vehicle and cat exposure effects, returning startle
amplitude to a level between cat exposed alone and control groups (Figure 7).

Within the reconsolidation condition, startle in the dark and in the light showed
the same patterns of differences across groups. Unlike the consolidation condition, cat

exposure alone had no effect on startle amplitude, though it tended to reduce it relative to
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control levels in the dark. Like the consolidation paradigm rats, cat exposure plus vchicle
reduced startle amplitude below control and anisomycin reversed this effect of injection.
Suppression of startle amplitude by vehicle was comparable to that seen in the
consolidation paradigm rats. Unlike the consolidation paradigm rats, however,
anisomycin given after the second cat exposure actually potentiated startle response
above control in both the dark and light tests (Figure 7).

Comparisons of light and dark conditions revealed light-potentiated startle
response in the consolidation and reconsolidation controls and the reconsolidation cat
exposed only groups. Comparing consolidation and reconsolidation paradigm rats
revealed the following: cat exposed only groups in light and dark tests in the
consolidation paradigm rats (exposed once) had greater startle responses than their
counterparts exposed to a cat twice (reconsolidation, Figure 7). The only other difference
across groups was the anisomycin group startle response in the light. Consolidation +
anisomycin group startle amplitude in the light was less than its counterpart in the

reconsolidation + anisomycin group.

Anisomycin and the Effects of Predator Stress on Habituation of Startle

Predator stress has been shown to prolong habituation to startle (Adamec, 19%7).
Given these past findings, habituation to startle in the different groups was determined
and compared. For this analysis, the 20 startle trials were condensed into 10 blocks of 2

trials each (average of 2 trials). Exponential decline functions of the form:

Y =Yvo + ae-b/r
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were fit to the relative peak startle amplitude mean data from each group using Jandel
Table Curve V4.0. In the equation, y and yy are ratio peak startle amplitude, a is a
constant, e is the base of the natural logarithm, b is trial block and rau is the trial constant,
or the number of trial blocks to decline to 37% of the maximal peak startle amplitude.
Data were smoothed to improve fit. An FFT smoothing function provided in the program
(15% FFT smooth) was applied to means from each group to improve fit. Special care
was taken to ensure the smoothing did not distort the data (Figure 8). All fits were good
(degrees of freedom adjusted » squared range: 0.75 to 0.98; all Fit F(2,9)>17.2, p<.001;
t{9}>2.00, p<.05 for all ¢ tests of difference from zero of tau). The estimate of rau
included a standard error of estimate. These standard errors were used to perform ¢ tests
between the trial block constants of the different groups of rats. Planned comparisons
between rau values estimated for each group were executed using two-tailed ¢ tests
(Figure 9).

Pattern of findings were the same for Consolidation and Reconsolidation
paradigm rats. In both conditions, cat exposure decreased habituation rate or increased
trial block constant, but only when measuring startle in the light. There were no effects of
injection of vehicle or anisomycin on the delay of habituation (all t{18}>2.32, p<.033,
Figure 9). Additionally, there were no differences in values of rau between comparab.c
consolidation and reconsolidation paradigm rats. There were, however, differences
between light and dark startle within conditions. All groups (except control) showed

greater fau in the light than in the dark (all t{18}>2.12, p<.05, Figure 9).



Discussion

The Predator Stress Experience

With one exception there were no group differences in cat response to rats and rat
response to cats. This suggests drug and injection effects cannot be attributed to
differential stress experiences. Predator stress did cause greater immobility during cat
exposure in the double exposed rats on second exposure in comparison with the single
exposed rats (Figure 1). This suggests an enhanced impact on defensive response of the
second cat exposure. It may also suggest an element of contextual fear conditioning to the
cat exposure room. Without an exposure to room alone control, however, this must
remain a speculation. The enhanced immobility, however, may be relevant to the

interpretation of the startle data discussed below.

Anisomycin and the Effects of Predator Stress on Anxiety Measures
Elevated Plus-Maze

The elevated plus-maze results offer the most compelling data that anisomycin
blocks consolidation, but not reconsolidation of predator stress induced ALB (Figures 5).
Administration of the drug resulted in values of ratio-entry and ratio-time that were
statistically identical to, or approaching, control values. Risk assessment was unaffected
by the drug. It is likely that different circuitry is at play with these two behaviours. For
example, it has been shown that blockade of the NMDA receptors in the lateral nucleus

of the amygdala with NMDA receptor antagonist MK-801 abolishes the decrease in risk
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assessment following a predator exposure, but is without effect on ratio-time or ratio-

entry (Adamec et al., 1999).

Social Interaction Test

It was presumed that predator stress caused an increase in anxiety, as the
experience reduced fighting in the social interaction test (Figure 4). A vehicle injection
following a single exposure returned predator stress fight levels to those of the control
groups. The effects of the vehicle injection may be attributed to a rapid increase in the
circulation of glucocorticoids. This release may indirectly provide hormonal prophylaxis
by heightening activity in the HPA stress axis (Roozendaal, 2002) immediately after the
predator stress. This claim is speculative, as glucocorticoid levels were not recorded in
this experiment. However, in support of this idea, it was found that administration of
cortisol to humans immediately following a traumatic experience significantly attenuated
re-experiencing symptoms by interfering with the formation of memory (Aerni, Traber,
Hock, Roozendaal, Schelling. Papassotiropoulos, Nitsch, Schnyder, & de Quervain,
2004). One line for future research may be to cannulate the drug i.c.v. to avoid the stress
of systemic injection.

Anisomycin given in the consolidation condition appeared to reverse the effect of
the vehicle injection block of predator stress suppression of fighting (Figure 4). This
suggests anisomycin is interfering with a protein synthesis dependent process engaged by
the vehicle injection. Anisomycin had the same effect as the vehicle injection in the

reconsolidation paradigm. Thus, it cannot be concluded that protein synthesis disruption
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by anisomycin was effective in blocking reconsolidation. It is likely that anisomycin
interferes with protein synthesis dependent effects of the vehicle injection on a first cat
exposure, but vehicle injection effects on subsequent cat exposures are no longer protein

synthesis dependent. The mechanisms are unclear.

Acoustic Startle

In consolidation paradigm rats there was a difference between the effects of
anisomycin in the dark versus the light condition (Figure 7). In the dark, anisomycin
blocked the vehicle effect of suppressing startle amplitude, bringing startle back to
predator stressed (only) levels, as it did in the social interaction test. In the light,
anisomycin blocked both the effects of the injection and of the predator stress exposure,
bringing levels back to those of controls. The addition of an anisomycin (only) group
without predator stress may be included in future experimentation to eliminate the
possibility that anisomycin increases startle independently of predator stress. However,
given the above results of anisomycin in the light, this does not appear to be a probable
effect.

Vehicle injection interfered with cat exposure amplification of startle amplitude in
the consolidation and reconsolidation paradigm rats (Figure 7). Anisomycin interferc.
with this effect of vehicle, suggesting vehicle effects involve protein synthesis. In the
consolidation paradigm, the block of vehicle effects by anisomycin is complete with
startle in the dark but may only be partial in the light. Alternatively, the effects of

anisomycin in the light might also reflect a block of both vehicle and predator stress



effects. The results at present are ambiguous and might be resolvable (again) with an
1.c.v. cannulation of anisomycin.

In the reconsolidation paradigm, predator stress marginally reduced startle
amplitude; vehicle injection reduced startle amplitude and anisomycin not 1ly blocked
vehicle injection effects. it enhanced startle. This suggests that anisomycin 1ay be
interfering with a protein synthesis dependent process that reduces startle € iancement
on re-exposure to a cat in both light and dark startle conditions. In this regard, it is of
interest that rats exposed to a cat twice become more immobile during the second cat
exposure (Figure 1). If these rats are adopting an enhanced immobility defe¢ sive
response to threat, it might interfere with the startle response, producing the slight decline
in startle amplitude observed in predator stressed reconsolidation rats. Mor«  ver, if the
decrease of predator stress potentiation of startle is due to response interference (more
immobility when threatened), then this process may be protein synthesis dependent as
anisomycin relieves this suppression allowing a normal enhancement of startle in light
and dark. If true, this argues in favour of the interpretation of consolidation data that
startle enhancement in the dark at least is not protein synthesis dependent. Startle findings
suggest different neural substrates and possibly neural mechanisms mediate effects of
predator stress on habituation of startle and on potentiation of startle response in the dark
and in the light. It is of interest in this regard that different forebrain substrates, including
the central amygdala and bed nucleus of the stria terminalis may contribute differentially
to light and fear potentiation of startle (Davis & Shi, 1999; Walker & Davis, 1997).

Moreover, recent findings implicate different amygdala efferents in stress-induced



potentiation of startle and delay of habituation (Adamec, Blundell, & Burton, 2005). Fear
potentiated startle and light potentiation of startle may also be modulated differently

(DelJongh, Groenink, VanderGugten, & Olivier, 2003).

Habituation of Acoustic Startle

As expected, cat exposure decreased habituation (Figure 9). Neither anisomycin
nor injection of vehicle had significant effects. The startle reflex is unique amongst the
anxiety measures, as the stimulus is auditory. The neural circuitry mediating this
behaviour may potentially be entirely different from the circuitry mediating all other
behavioural tasks used in this study. The auditory component may implicate a tract from
the cochlear root neurons to the nucleus reticularis pontis caudalis inclusive, but possibly
exclusive, from the amygdala (Davis, 1992). If the latter scenario prevails, it is unlikely
that habituation results would parallel those found in measures assessing an amygdala-
based form of fear, such as in the elevated plus-maze or startle amplitude.

A possible mechanism of habituation could be a homosynaptic depression
mediated by AMPA trafficking away from appropriately located synapses in the startle
pathway (Kittler & Moss, 2001). Predator stress might interfere with this by interfering
with the AMPA trafficking. Such a mechanism would not require long-term synaptic
structural modification, but would require a long-term interference with the normal

habituation process (Weber, Schnitzler, & Schmid, 2002).
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Light-Dark Box

Predator stress was without effect on light-dark box behaviour. Nor were there
effects of injection of vehicle or anisomycin. These findings are consistent with the view
that different neural substrates mediate changes in ALB measured in different tests
(Adamec. 2001). Under the present testing conditions, the question of the necessity of
protein synthesis in the circuitry mediating the behaviour in the light-dark box is

unanswerable.

Conclusions

The purpose of this experiment was to investigate the possibility that long-term
fear sensitization by predator stress requires the synthesis of new protein. One interesting
implication of this idea is that fear memories associated with PTSD may be susceptible to
disruption upon reactivation, if the act of reconsolidation is essentially a recapitulation of
the neuro-chemical events associated with the initial consolidation. Thus, administration
of a protein synthesis inhibitor post-reactivation may curb anxiety associated with PTSD.

It is evident that consolidation of some, but not all, of the behavioural effects
associated with predator stress requires the synthesis of new protein. This corresponds
with previous research on the initial formation of fear memories, which have reporte. a
necessity of the activation of PKA and the expression of pCREB. The results for
reconsolidation are more ambiguous. There are at least three possibilities concerning the
necessity of protein synthesis for consolidation of changes of those behaviours unaffected

by anisomycin (i.e. risk assessment) and for reconsolidation. First, protein synthesis may
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be unnecessary as there is little new information that must be recorded for
reconsolidation (but in any case it argues against the proposition that all reactivation puts
memory in a labile form susceptible to disruption, so has implications for McGaugh
(2004) versus Nader et al. (2000b) arguments). Changes in defence may be regulated by a
more cost-saving mechanism, such as the redistribution of extra-synaptic AMPA
receptors (Tardin, Cognet, Bats, Lounis, & Choquet, 2003).

Second, in those cases where anisomycin was without effect, it cannot be
unequivocally stated that protein synthesis is not involved. Protein synthesis may be
necessary, but our drug administration schedule may not have overlapped successfully
with the end of a second independent wave of protein synthesis. Work on hippocampal
(CA1) mRNA synthesis for consolidating inhibitory avoidance training revealed two
phases of gene expression: (a) activation of immediate early genes (c-fos, c-jun)
immediately following training, and (b) at 3-6 hours post-training, structural genes are
expressed (Igaz, Vianna, Medina, & Izquierdo, 2002). These windows closely parallel
those found for the susceptibility of rats to PKA inhibitors (Huang, Martin, & Kandel,
2000) and the two peaks of CREB phosphorylation (Stanciu, Radulovic, & Spiess, 2001)
for similar tasks. Although the dose of anisomycin used reportedly inhibits 80 percent of
protein synthesis for 5-8 hours post-training (Davis & Squire, 1984), it cannot be sta.ed
with certainty that it successfully covered the second wave of gene expression entirely.
Assuming a 5-hour period for the action of anisomycin and an upper limit of 6 hours for
the synthesis of proteins for consolidation of predator stress effects on affect, there

potentially could be a maximum window of 1 hour when long-term structural proteins
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may have been synthesized, thus allowing for consolidation of behavioural changes
dependent on these proteins to occur. Further experimentation could include more
extended periods of protein synthesis inhibition.

Third, most of the literature examines the effect of a protein synthesis inhibitor on
a strictly visual, auditory or tactile (i.e. shock) memory. Accordingly, this experiment
was designed on the premise that for any given event, one single memory is formed that
oscillates between a stable state and a fragile one, as a function of the number of times it
undergoes reactivation. However, predator stress combines all three sensory modalities.
Such unique complexity warrants a consideration of multiple trace theory (MTT),
proposed by Nadel & Land (2000). MTT posits that every time a memory is recalled, a
new trace is formed that is a replication of the original. If multiple traces of a single
memory exist, then the very splintering of memory into whole new ones creates an
inevitable condition whereby differing attributes of traces may be recalled in preference
to others due to their relative subjective strength. This splintering would not necessarily
be restricted to a given fear component. but to any conceivable attribute a rat may
associate with a testing situation. A single reactivation may presumably activate
numerous traces, yet others would inevitably lay dormant due to the likely failure of the
reactivation to successfully eclipse all aspects of every trace. It is these lingering trac.s
that may potentially contribute to the negative results of anisomycin for any given
reconsolidation condition. Although at the present time purely speculative, this could be

applicable to our current pattern of results.
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Two major caveats must be addressed concerning further experimentation. It was
ited above that an i.c.v. injection may avoid injection effects and their complication of
e interpretation of the effects of anisomycin. If positive results for the drug are found
ith i.c.v. injection, then cannulation of anisomycin directly into the amygdala would
rther clarify the debate if this structure is necessary for consolidating and maintaining a
edator-stress induced fear-related memory, as postulated by Fanselow and LeDoux
999), or if the amygdala serves a modulatory influence, with such long-term memories
ing stored elsewhere (McGaugh, 2004).

The issue of a possible secondary effect of a simultaneous decrease in
‘echolamine synthesis as a result of the administration of a protein synthesis inhibitor
s been raised by a number of researchers as a possible explanation of the drug-induced
inesia for a given learning task (Flexner & Goodman, 1975; Flood, Smith, & Jarvik,
80). Although still considered a debatable point, Lundgren and Carr (1978) have
ncluded that the two processes may be successfully dissociated: the attenuation of the
iibitory effect of anisomycin by the administration of stimulants was not due to any
vious influence on catecholamine synthesis. Replication of Lundgren and Carr in the
:dator stress paradigm might clarify this issue.

While further experimentation on protein synthesis inhibition would certainly
icidate additional processes that are involved in the consolidation and reconsolidation
a predator stress memory, protein synthesis inhibition will not likely be a viable

armacological adjunct to exposure therapy in the foreseeable future.
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Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.

Figure Captions

Mean + SEM of time immobile during cat exposure are plotted for three
cat exposed groups. The groups were all cat exposed rats exposed to a cat
once (Single Exposure) and all cat exposed rats exposed to a cat twice,
plotting responses on first and second cat exposure separately (Double
Exposure Groups First and Second Exposure). Means marked similarly do
not differ but differ from means marked differently.

Mean + SEM of rat defensive response to cats over three cat exposed
groups. The groups were all cat exposed rats exposed to a cat once (Single
Exposure) and all cat exposed rats exposed to a cat twice, plotting
responses on first and second cat exposure separately (Double Exposure
Groups First and Second Exposure). Plotted are frequencies of active,
passive and escape responses. Unmarked means do not differ.

Mean + SEM of elevated plus-maze behaviours (square root transformed)
collapsed over one and two treatment conditions are plotted over three
groups: handled controls, cat exposed with and without vehicle. Upper
right panel shows the test effect for ratio time. In any given plot, means
marked similarly do not differ but differ from means marked differently.

Plotted in the upper panel are mean + SEM of number of fights in the
social interaction test collapsed over one and two treatment conditions for
three groups: handled controls, cat exposed with and without vehicle. The
lower panel shows the group effect for this measure comparing controls,
cat exposed only and vehicle collapsed over one and two treatment
conditions, and groups exposed to a cat and given anisomycin after the
first exposure (consolidation) or after the second cat exposure
(reconsolidation). In any given plot, means marked similarly do not differ
but differ from means marked differently.

Mean + SEM of elevated plus-maze behaviours (square root transformed)
are plotted over four groups: handled (Control), cat exposed (once or twice
with or without vehicle) (Predator Stressed), cat exposed once and given
anisomycin just after exposure (Consolidation) and cat exposed twice and
given anisomycin just after the second cat exposure (Reconsolidation). In
any given plot means marked similarly do not differ but differ from means
marked differently. Means with two letters fall between means marked
with either letter.
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Figure 6.

Figure 7.

Figure 8.

Figure 9.

Mean + SEM of body weight (g) are plotted over four groups: handled
controls, cat exposed with and without vehicle and cat exposed and given
anisomycin. Data are plotted separately for rats in the consolidation (upper
panel) and reconsolidation (lower panel) paradigms. In any given plot,
means marked similarly do not differ but differ from means marked
differently. Means with two letters fall between means marked with either
letter.

Median peak startle amplitudes as a ratio of body weight (kg) are plotted
over four groups: handled controls, cat exposed with and without vehicle,
and cat exposed and given anisomycin. Data are plotted separately for rats
in the consolidation (upper panel) and reconsolidation (lower panel)
paradigms. Within a paradigm plot, data from startle in the dark and in the
light are also plotted separately. Within a panel, medians marked similarly
do not differ but differ from medians marked differently (p<.05). Medians
with two letters fall between means marked with either letter.

Mean peak startle amplitude in the dark as a ratio of body weight is plotted
over trial block for cat exposed only rats in the reconsolidation paradigm
(raw data means). The means after 15% FFT smoothing are also plotted
(smoothed data) along with the fitted exponential decline function. This
example fit was good (p<.001, df adjusted ’=.92).

Mean + SEM of block constants (zau) over four groups: handled controls,
cat exposed with and without vehicle, and cat exposed and given
anisomycin. Data are plotted separately for rats in the consolidation (upper
panel) and reconsolidation (lower panel) paradigms. Within a paradigm
plot, data from startle in the dark and in the light are also plotted
separately. All means in the startle in the dark condition are unmarked and
do not differ. For startle in the light, within a panel, means marked
similarly do not differ but differ from means marked differently.
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