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A B S T R A C T   

The avoidance-approach conflict has been proposed as the main drive of spontaneous exploration 
in rodents. Given this assumption, exploratory behavior has been interpreted as an anxiety index 
that can be measured in several paradigms. Although pharmacological manipulations predomi
nate in anxiety and exploratory behavior studies, exposure to real stressful situations could be 
considered a more ecological approach. In the present study, we evaluated the immediate effect of 
1-hour restraint stress on Wistars rats’ exploratory behavior in the following models of anxiety: 
the light/dark box (L/D box), the elevated plus-maze (EPM), and the elevated gradient of aversion 
(EGA). Results showed that animals avoid risky areas according to the complexity of each 
apparatus and that acute stress increases that tendency. We propose that subjects tend to search 
and remain in safer areas when exposed to novel environments and that a single exposure to stress 
by motor restriction increases these behaviors which could be associated with a response related 
to anxiety but also to the optimization of a more complex survival system.   

1. Introduction 

Mammals, like rodents, need to explore their surroundings in the search for elements that contribute to their general fitness and 
survival, such as food sources or mating opportunities (Gibb, 2005). Sometimes when all basic needs are fulfilled, exploration appears 
as a spontaneous behavior, mainly when novelty occurs, a phenomenon known as neophilia (Barnett, 2005). The motivational force 
that leads a rodent to explore a new situation has been explained as a consequence of an internal conflict between the fear and the 
curiosity drive, the approach-avoidance conflict (Hughes, 1997; Montgomery, 1955). It seems that although fear can inhibit explo
ration (Hughes, 1997; Russell, 1973), there is a second factor, a sort of “behavioral need” for sensory change (Hughes, 1997) that 
pushes the animal to explore. 

Given the approach-avoidance conflict, exploratory behavior can be interpreted as an anxiety index when it is assessed in animals 
models of anxiety (Campos et al., 2013; Harro, 2018; Lister, 1990; Pellow & File, 1986; Sanson & Carobrez, 1999; Takeda et al., 1998). 
These models include areas of an apparatus that represent a potential danger, and which reduce exploration. The elevated plus-maze 
(EPM), for example, has been one of the most used models to study anxiety, mainly because it is sensitive to anxiolytic and anxiogenic 
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drug effects (Carobrez & Bertoglio, 2005; Lister, 1990; Pellow & File, 1986; Rodgers & Dalvi, 1997; Tejada et al., 2009). Behavior in 
the EPM has been related to defensive behavior, since the neural activation is similar during both defense and exploration (Carobrez & 
Bertoglio, 2005). Also, it has been suggested that the typical anxiety-related behavior in this maze is caused by the contrast between 
the open and closed arms and not necessarily by the open arms’ aversive feature (Salum et al., 2003); that is why the EPM is considered 
an ethological model of anxiety. Usually, anxiolytic-like substances increase the number of entries and the time animals spend in the 
open arms (Chaves et al., 2018; Garcia et al., 2005; Nin et al., 2012; Rogóz & Skuza, 2011), while anxiogenic-like drugs have the 
opposite effect (Bashiri et al., 2016; Rogerio & Takahashi, 1992; Setem et al., 1999). 

Another widely used model of anxiety using exploratory behavior is the light/dark box (L/D box), a paradigm mainly based on the 
natural aversion rodents have to bright spaces (Hascoët et al., 2001). In general, anxiolytic-like drugs, such as diazepam or chlordi
azepoxide, increase the number of transitions to and from the bright or light compartment (Chaouloff et al., 1997). This result is more 
salient when animals are initially placed on the light compartment (Chaouloff et al., 1997). 

Although pharmacological manipulations predominate in the studies of anxiety and exploratory behavior in those environments, 
alternative forms to induce anxiety-related emotional states could be explored to evaluate how real stressful situations modify 
behavior and thus have a more ecological vision. Stress induction is one alternative that can be applied through foot-shock (MacNeil 
et al., 1997), forced swimming (Andreatini & Bacellar, 1999), or restraint stress (Buynitsky & Mostofsky, 2009). In particular, the latter 
has the advantage of being a mixed stressor with a physical component that limits the defensive response and a psychological 
component that makes the situation impossible to control (Bowman et al., 2003; McIntyre et al., 1999). Restraint stress has been shown 
to alter the stress circuitry through the change in the level of stress hormones such corticosterone and a reduced response of the 
Pituitary-Adrenal Axis (HPA) (Buynitsky & Mostofsky, 2009). These physiological changes ultimately affect a variety of behaviors. 

However, the literature on the effects of restraint stress on exploration in animal models of anxiety is limited. Most works evaluate 
the late effect of restraint stress, e.g., a day after the restraint exposure (Mendonça-Netto & Guimarães, 1996; Mendonça & Guimarães, 
1998; Padovan et al., 2000), or in the case of the L/D box, most studies are focused on the consequences of chronic stress (Chotiwat & 
Harris, 2006; Li et al., 2016; Naert et al., 2011). In addition, a handful of the behavioral studies made using restrain stress had the 
objective of evaluating its effect on different stages of memory (Bowman et al., 2003; Li et al., 2012; Troncoso et al., 2010). Therefore, 
there is a lack of information about the effect of acute restraint stress on anxiety-related behaviors, in spite of the demonstration that 
even low intensity stressors used in some manipulation protocols are able to modify the behavior of animals in anxiety tests such as the 
EPM (Hurst & West, 2010). 

In order to have a broader understanding of how restraint stress elicits anxiety-related behaviors, and therefore affects exploratory 
behavior, the goal of the present study was to evaluate the immediate effect of a single exposure to restraint stress on the behavioral 
parameters of three different models of anxiety using exploratory behavior: the EPM, the L/D box and a new apparatus, the elevated 
gradient of aversion (EGA) (Rico et al., 2019). This test was included because it can be a useful model for screening exploratory, 
impulsive, and fear traits in rats exposed to a novel environment (Rico et al., 2019, p: 11/12). In the EPM, in addition to the con
ventional parameters, such as the time spent in the open arms, we also measured the stretched-attend posture (SAP), a parameter of 
risk assessment that complements our interpretation of the behavioral disturbances. 

2. Materials and methods 

2.1. Subjects 

Seventy-two male Wistar rats (190 ± 10 gr.) aged between 55 to 66 days were used in the present study. Females were not included 
since this was a first attempt at comparing exploratory behavior on these apparatuses and the hormonal variation could yield con
founding results. The animals were housed in polypropylene cages (40 ×34 x 17 cm), five to a cage, with food and water ad libitum. The 
cages were kept in a room with the temperature maintained between 24 and 27◦C, under a light-dark cycle of 12 hours (lights on at 
07:00 am.). All experimental procedures were carried out in accordance with the Guidelines of the Brazilian Society for Neuroscience 
and Behavior recommendations for animal care and with the U.K. Animals (Scientific Procedures) Act 1986, and associated guidelines. 

2.2. Equipment 

The apparatus we used to restrain the rats was a horizontally placed cylindrical metal tube (20 cm long and 6 cm in diameter) with 
small holes for breathing. Also, the tube extremities had holes that could fit both the animal’s snout and tail. The tube was elevated 10 
cm above a metallic base that supported the apparatus. A restrained animal could still execute small movements inside the restraining 
tube. Animals were restrained in this apparatus for one hour and then immediately taken to the test room. 

For the behavioral tests, we used an EPM consisting of two opposite open arms (50 ×10 cm) crossed at a right angle by two arms of 
the same dimensions enclosed by 40-cm high wooden walls, except for the central area, the whole apparatus being elevated 50 cm 
above the floor. To prevent animals from falling, the open arms were surrounded by a 0.5 cm edge. The apparatus was made of wood 
lined with opaque black Formica. Light intensity inside the closed arms, open arms, and central area were 24, 34, and 30 lux, 
respectively. 

We also used a L/D box, which was a wooden rectangular box (100 ×50 x 40 cm) divided into two equal sections by a wall with a 
small opening (9 ×9 cm) which allowed the animals to go from one compartment to the other. The dark compartment was lined with 
black opaque Formica while the light compartment was lined with white opaque Formica. Light intensity in the dark compartment was 
25 lux and in the light one was 32 lux. 
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Finally, we also used the EGA, which consisted of an alley (210 ×20 cm) divided into three equal compartments of equal length, 
elevated 40 cm above the floor. The first compartment at one extremity of the apparatus was a tunnel enclosed by 25-cm high walls 
lined with black opaque Formica, with a transparent red Plexiglas plate on the top (which allowed observation and video recording). At 
the outer extremity, the tunnel had a sliding door (20 ×25 cm) through which subjects were introduced into the apparatus. The other 
end of the tunnel was open, allowing the animals to enter the next (middle) compartment, which was enclosed by 60-cm high walls 
lined with black opaque Formica, resembling the closed arms of an EPM, except at the end which gave access to the last compartment. 
The last compartment had the floor lined with white opaque Formica and was surrounded by a 1-cm high edge in order to prevent the 
animals from falling, and was like the open arm of an EPM (see the schematic representation of EGA at Fig. 1). 

2.3. Procedure 

All tests were conducted between 8:00 and 11:00 am. The subjects were randomly assigned to their groups. Twenty-four rats were 
assigned to the EPM testing, 24 to the L/D box, and 24 to the EGA. Twelve rats in each of these three groups were controls left un
disturbed in the living cages except for the cleaning routine and the behavioral tests in the apparatus they were assigned to. The 
remaining twelve animals in each of the three groups were placed inside the restraining tube for 60 minutes in a separated room and 
immediately taken to the experimental room, where they were tested according to the apparatus assigned to each one. No habituation 
period before testing was included. 

The tests were carried out in batches, according to each of the instruments used, starting with the light/dark test, then the elevated 
plus-maze and finally the elevated gradient. Control and stressed animals were tested alternately in each instrument. The experimental 
sessions with the apparatuses were carried out in a 3 ×2 m room with no windows and lit by a 60-W electric bulb 1.75 m above the 
floor. The room had no furniture and contained only the apparatus being used. A video camera placed 2 m above the floor recorded the 
sessions performed with each apparatus. 

To start a test session in the EPM, the rats were placed on the center of the apparatus facing one of the closed arms and were left to 
explore the entire maze for 5 min. The recorded sessions were later analyzed in order to record the percentage of time spent in the open 
and in the closed arms, in the closed arm extremities and in the center of the EPM. We also recorded the distance run in the apparatus 
and the frequency of stretched-attend posture (SAP), a behavior characterized by the elongation of the body which allows exploring 
forward with the fore paws while not displacing the hind paws (Albrechet-Souza et al., 2007, Van der Poel, 1979). 

To start a session in the L/D box, subjects were placed at the end of the light area away from the wall separating it from the dark 
compartment and left to explore the entire box for 5 min. The recorded sessions were later analyzed in order to record the following 
parameters: the percentage of time spent in each area, the percentage of time spent in the dark compartment’s deep section, the 
percentage of time spent in the dark compartment́s closer zone to the dividing wall and the frequency doing the SAP. During the L/D 
box sessions one of the restrained rats was injured and had to be removed from the experiment. 

Finally, to start a session in the EGA, subjects were placed into the apparatus through the tunnel’s sliding door and left to explore 
the apparatus for 3 min. The recorded sessions were later analyzed in order to record the following parameters: the percentage of time 
spent in each area, the percentage of time spent in the last rectangle of the tunnel (T5), the percentage of time spent at the extremity of 
the tunnel (T1), the percentage of time spent in the last rectangle of the closed arm (C5), the total distance run, and the frequency SAP 
occurrence. 

After each session in each apparatus, subjects were returned to their home cages and the apparatus was cleaned with a cloth 
moistened with a 5% alcohol solution. Behavioral parameters were scored with a behavior scoring freeware (X-PloRat) developed at 
the Laboratory of Exploratory Behavior of the University of São Paulo at Ribeirão Preto, Brazil (Tejada et al., 2018). 

2.4. Data analysis 

Comparison between the control and the restrained groups was performed using a Student t-test. In addition, two-way analysis of 
variance (ANOVA) was performed to compare the effects of the group condition and the zones of the EGA (repeated measure) on the 
animal behavior followed, whenever appropriate, by pairwise multiple comparisons (Bonferroni t-test). One subject from the control 
group was excluded from the analysis in the EGA because of the absence of locomotor activity. In all cases, significance was considered 
whenever P < 0.05. 

Fig. 1. Schematic representation of the Elevate gradient of aversion (EGA). Dark gray area represents the tunnel compartment (T1 – T5), light 
gray area represents the closed compartment (C1 – C5), and white area represents the open compartment (O1 – O2). 
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3. Results 

3.1. Conventional parameters 

Fig. 2 shows the percentage of time spent in the light and dark compartments of the L/D box. The Student t-test showed no sig
nificant differences between controls and restrained rats in the percentage of time spent in the light compartment (t[21] = 0,54, p =
0,59, d = 0,22). The same figure shows the percentage of time spent in the open and closed arms of the EPM. The Student t-test shows 
that the restrained rats spent significantly less time in the open arms as compared to control rats (t[2] = 2,53, p = 0,02, d = 1,03); there 
was no significant difference between control and restrained rats in the time spent in the closed arms (t[22] = 1,93, p = 0,07, d = 0,79). 
ANOVA applied to the percentage of time spent in the EGA showed no significant effects of condition (F[1,10] = 1, p = 0,34, η2p = 0,09), 
a significant major effect of compartment (F[2,20] = 743,83, p < 0,001, η2p = 0,98) and an interaction between factors (F[2,20] = 17,64, 
p < 0.001, η2p = 0,64). Pos hoc analysis showed that, within the controls, animals spent significantly more time in the tunnel than in 
the open compartment (t = 26,88, p < 0,001, d = 14,04), more time in the tunnel than in the closed compartment (t = 21,11, p <
0,001, d = 11,02), and more time in the closed than in the open compartment (t = 5,78, p < 0,001, d = 3,02). Likewise, restrained rats 
spent more time in the tunnel than in the open compartment (t = 30,40, p < 0,001, d = 15,88), more time in the tunnel than in the 
closed compartment (t = 28,17, p < 0,001, d = 14,71), but there was no difference between the closed and open compartments (t =
2,23, p = 0,48, d = 1,16). Finally, in comparison to control rats, restrained rats spent more time in the tunnel (t= -5,14, P < 0.001, d =
-1,84), less time in the closed compartment (t = 5,15, p < 0,001, d = 1,85) with no significant difference in the time spent in the open 
compartment (t = 0,01, p = 1, d = -0,005). 

Figs. 3 and 4 shows the percentage of time spent in the extremity of each apparatus. First, the figure shows the percentage of time 
spent in the dark compartment’s deep section of the L/D box. The Student t-test showed no significant difference between controls and 
restrained rats (t[21] = -1,39, p = 0,18, d = -0.58). The figure in the middle shows the percentage of time spent in the closed arm 
extremities of the EPM and the Student t-test showed no significant difference between control and restrained animals (t[22] = 0,96, p =
0,35, d = 0,39). Finally, the last figure shows the percentage of time spent at the bottom of the tunnel of the EGA (T1). The Student t- 
test showed that restrained rats spent more time in the extremity than control rats (t[21] = -3,63, p = 0,002, d = 1,51). 

Fig. 4 A shows the percentage of time spent in the transition zone of each apparatus. The figure shows the percentage of time spent 
in the dark compartment́s closer zone to the dividing wall of in the L/D box; the Student t-test showed no significant difference between 
controls and restrained rats (t[21] = 0,63, p = 0,54, d = 0,26). Also, the figure shows the percentage of time spent in the central area of 
the EPM, and the Student t-test showed no significant difference between control and restrained rats (t[21] = 1,12, p = 0,28, d = 0,46). 
In the case of the EGA, the Student t-test showed that restrained rats exhibited a significantly lower percentage of time spent in the last 
rectangle of the closed arm (C5) (t[21] = 2,27, p = 0,03, d = 0,95) but no significant difference (t[21] = 1,17, p = 0,26, d = 0,49) in the 
percentage of time spent in the last rectangle of the tunnel (T5). 

Finally, restrained rats traveled lesser distances in the EPM as compared to control rats (t[22] = 3.19, p = 0,004, d = 1.3. Control: 
8.96 m ± 0.92; Restrained: 5.35 m ± 0.65). Similarly, restrained rats traveled lesser distances in the EGA as compared to control rats 
(t[21] = 4.32, p < 0.001, d = 1.8. Control: 10.31 m ± 0.53; Restrained: 6.24 m ± 0.76). 

Fig. 2. Percentage of time spent in the areas of each apparatus. Means ± SEM. 
(*), Significantly different from controls (p < 0.05). 
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3.2. Stretched-attend posture (SAP) frequency 

Fig. 4B shows the total SAP frequency in all apparatuses. The Student t-test showed no significant difference between controls and 
restrained rats in the L/D box (t[21] = 1.13, p = 0,27, d = 0,47) nor in the EPM (t[22] = 1,738 P = 0,1, d = 0,71). On the other hand, 
restrained animals decreased the frequency of SAP inside the EGA as compared to control animals (t[21] = 2,16 P = 0,005, d = 1,32). 

4. Discussion 

Rodent motivation to explore new environments has long been related to the existence of a conflict between curiosity, which allows 
collecting information from the novel environment, and the fear of being exposed to potential dangers – the so-called approach- 
avoidance conflict (Hughes, 1997; Montgomery, 1955). In spite of this theory having predominated in studies of behavior (Campos 
et al., 2013; Sanson & Carobrez, 1999), another emphasis on the function of exploratory behavior has appeared as a complement to the 
first approach. Whishaw et al. (2006) have proposed the theory of security optimization while exploring, according to which the 
subjects are motivated to seek and remain in the safest areas of an environment in order to minimize risk, particularly when there is 
little to be gained by exploring. These authors have shown that the safer the area where the animal begins to explore, the less 

Fig. 3. Percentage of time spent in safe areas. (1) dark compartment’s deep section of the L/D box, (2) closed arms’ extremities of the EPM, and 
(3) T1 in the tunnel of the EGA. (means ± SEM) (*), Significantly different from controls (p < 0.05). 

Fig. 4. Risk assessment measures. A: Percentage of time spent in the transition areas: (1) dark compartment́s closer zone to the dividing wall of 
the L/D box, (2) central area of the EPM, (3) T5 and (4) C5 area of the EGA (means ± SEM). B: Total SAP frequency (means ± SEM). *, Significantly 
different from controls (p < 0.05). 
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exploration it will exhibit (Whishaw et al., 2006). 
In the present study, the particular characteristics of each apparatus caused exploration to start in different conditions, which 

modified exploration, particularly in the areas that potentially could present greater risk. In the L/D box the rats started exploration in 
the extremity of the light compartment, the area most exposed to light. In the EPM, exploration started in the center, an area of 
transition between the closed and the open arms. Finally, in the EGA, the rats started in the tunnel, the safest area of the apparatus. 
Thus, our results show that, as the starting point of our experiments constituted safer places, the exploration of the more exposed areas 
decreased, which coincides with the results of Whishaw et al. (2006). Also, in general, those results coincide with those of Roy et al. 
(2009) showing that, when not forced to explore the maze, the animals reduce the exploration of the open arms almost completely, 
suggesting it is rather an innate tendency than a conditioned learning. In the same sense, Arabo et al. (2014), showed a reduction of 
exploration in the open arms of the EPM when the animals started the test from a familiar and safe box in comparison to the con
ventional forced exploration starting in the center of the maze. These results suggest that while exploring the animals acquire in
formation about the characteristics of the apparatus and attribute greater safety to the closed arms, inside which they remain longer. 
The classic experiments by Eilam & Golani (1989) show that, when exposed to a new environment, rats remain longer in certain places 
considered “home base”, from which they stablish a characteristic exploration pattern (Golani et al., 1993; Tchernichovski & Golani, 
1995). 

As to the exposure to acute restraint stress, our results show a reduction in the exploration of the more aversive areas, an effect 
which proves more significant in function of the complexity of the apparatuses. In the L/D box, stress produced a small reduction in the 
exploration of the more illuminated compartment as well as a small increase in the time spent in the safe area. As far as we know, there 
are no studies evaluating the effect of acute restriction stress on exploration in the L/D box; there are only studies on the effects of 
chronic stress exposure in studies with contradictory results (Chotiwat & Harris, 2006; Li et al., 2016). This makes the present study the 
first to investigate the effects of acute restriction on exploration in the L/D box. 

In the EPM, acute exposure to motor restriction produced a decrease in the total distance traveled, suggesting a general reduction in 
the exploratory drive, an effect in accordance with previous studies reporting a reduction in locomotor activity in the EPM by rats 
exposed to different forms of stress (Padovan & Guimarães, 2000; Martinez et al., 2007). Additionally, motor restriction produced a 
significant decrease in open arm exploration, which is considered an area of maximum risk to the animals (Rodgers & Dalvi, 1997), as 
well as a tendency to remain longer in the closed arms, particularly in the extremities, the safest area of the maze. These results are in 
contrast with those of a previous study in which short term effects on EPM open arm exploration were not found after two hours of 
motor restriction (Padovan & Guimarães, 2000). The difference with the results we obtained may be related to the stress duration. It 
has been shown that exposure to different stressors produces a dynamic response of the hypothalamus-hypophysis-adrenal axis, which 
is characterized by a peak of glucocorticoid liberation 30 min after the start of the stress, followed by a gradual decrease until reaching 
basal levels (Herman, 2013). In our study the animals were taken to be tested immediately after the 1-hour restriction. In the study of 
Padovan & Guimarães (2000), on the other hand, the subjects were tested in the EPM three hours after starting the restriction. It is 
possible that, at this point, corticosterone levels had returned to basal levels, resulting in little or no stress effect on behavior in the 
EPM. 

In the EGA, we observed that the subjects exposed to restriction remained longer in the tunnel area and less in the closed arm. Since 
this apparatus was recently developed, the present study is the first to demonstrate stress effects due to motor restriction. Using this 
apparatus in a study evaluating different drugs, Rico et al. (2019) have shown that the administration of anxiogenic drugs, such as 
pentylenetetrazole, decreases closed arm exploration, while Bonuti et al. (2020) have shown that iron deficiency during gestation, a 
condition that causes severe alterations in brain development, caused an increase in the time remaining in the tunnel. Such data shows 
the sensitivity of this new apparatus to external and internal factors that alter rodent exploratory behavior. Our study has shown that 
the stressed subjects spent approximately half of the test time in the first quadrant of the EGA tunnel. According to Rico et al. (2019), 
remaining in this place could be motivated by anxiety and fear. Yet it could be considered a self-protection behavior minimizing risk, 
especially in animals that are not deprived or that have no other motivation to explore. It is possible that stress has driven the animals 
to remain longer in the initial part of the EGA tunnel since this is the point in which they were placed to start exploration. Previous 
reports, like that of Nemati & Whishaw (2007), show that rats exhibit a greater number of visits and remain longer in the places where 
they start the exploration, which allows them to optimize safety and make a spatial representation of the environment. 

On the other hand, the results concerning risk assessment, as measured by the SAP and the behavior of remaining in the areas of 
transition between a safer area to a less safe one, show the tendency of stressed subjects to exhibit less risk assessment than control 
ones. Just like the above results, this tendency is significant in the EGA. Such a reduction in the occurrence of this behavior by stressed 
subjects is in accordance with results reported by Ortolani et al. (2011) with the EPM after applying foot electric shocks as stressor. But 
it is not in accordance with the results of Mikics e al. (2005), who reported SAP increases in the EPM and in the open-field after 
systemic corticosterone injections. In spite of not being conclusive, our results together with those of Ortolani et al. (2011) and of 
Mikics et al. (2005) suggest that risk evaluation is not altered in function of the exploration of aversive areas. Ortolani et al. (2011) 
reported, in comparison with control subjects, an increase in the EPM open arms exploration while Mikics et al. (2005) report no 
difference in the exploration of these arms after corticosterone treatment. If risk evaluation starts when the approach impulse and the 
avoidance impulse are in conflict, as suggested by Van der Poel (1979) and by McNaughton & Corr (2018), then solving the conflict 
would result in either exploring or retreating, which would confirm that risk evaluation does not depend on exploration. As far as our 
data are concerned, we considered that stressed subjects, specifically in the EGA tests, remain longer in the safe area, therefore not 
showing an approach impulse which, in turn, does not generate the conflict that leads to risk evaluation. 

In spite of these apparatuses having being designed to evaluate anxiety, our results indicate that exploratory behavior in these areas 
respond to factors which are not exclusively related to an anxiety state but are part of a more complex survival system. This opens the 
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door to continue investigating rodent exploratory behavior from distinct theoretical perspectives aiming at a more parsimonious 
approach to its biological function, which is in accordance with more modern propositions (see Ennaceur, 2014; Kalueff et al., 2007; 
Whishaw et al., 2006). As far as risk evaluation is concerned, we suggest it is necessary to distinguish between this group of measures 
from those associated with exploration per se, since they could be responding to different processes. On the other hand, physical stress 
has been demonstrated to be a useful method for studying behavior in different environments, since it can evidence behavioral intrinsic 
trends of the animals which are manifested when they are exposed to novel potentially dangerous environments, as we could observe 
in our results. Finally, we may state that the structural advantages of the EGA allow a gradual transition from safe environments to 
potentially dangerous ones, which makes this apparatus appropriate to study exploration. The data is gathered after a short 3-min 
session, since the original paper reported that from the 4th min on (up to the 60th min of session), there are no entries into the 
open arms and very little exploration in the rest of the apparatus (Rico et al., 2019, p: 3/12). 

In conclusion, our study shows that the subjects prioritize safety when exposed to novel environments and tend to search for and 
remain in safer areas, which was evidenced in the complexity of each apparatus. As to the effects of acute stress on exploration, our 
data show that a single exposure to stress by motor restriction increases behaviors that optimize safety and decrease the exploration of 
more aversive areas, which could be associated with a response related to anxiety but to other factors as well. 
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