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Behavioral characteristics of the animal models and humans are impaired in chronic stress. The present study aimed to evaluate

and compare the protective effects of sertraline and curcumin on stress-induced learning and memory impairment, anxiety and

anhedonia in rats. Male rats were divided into seven groups: stress+water, stress+olive oil, stress+curcumin (100 mg/kg/day),

stress+sertraline (10 mg/kg/day), curcumin, sertraline, and control groups. The rats were exposed to chronic variable stress for 56

days. At the end of 40 days and while the previous treatments were continued, the rats were tested in the eight radial maze, elevated

plus maze, and sucrose consumption for learning and memory, anxiety, and anhedonia, respectively. In comparison to the non-

stressed group, stress+water and stress+olive oil groups revealed a significantly lower percent of correct choices and higher reference

and working memory errors during learning and retention phases (p<0.001). In addition these stress groups showed a significant

lower percent of the open arms time and open arms entries in the elevated plus maze and consuming less sucrose solution. In

addition, the stress+curcumin and stress+sertraline groups showed a better performance in the evaluated parameters of the radial

arm maze, elevated plus maze, and sucrose consumption tests. It appears that curcumin and sertraline have the similar effectiveness

on behavioral changes in chronic variable stress-induced rats.
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INTRODUCTION

Chronic stress affects structure, physiology, and behavior [1]. A
variety of studies have also shown an increased risk for memory
deficit and changes in learning by chronic stress [2]. Stressful
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events of life also play a role in the etiology of depression and
anxiety [3,4]. When a chronic and permanent stimulation caused
by stress exceeds the body capacity to maintain homeostasis, it
can result in psychopathological sequels, including depression and
anxiety [5]. Normal structure and function of the brain are altered
by severe and/or chronic stress [6]. A variety of changes, including
neuronal excitability, neurochemistry, and structural as well as
functional plasticity of some brain areas, such as medial prefrontal
cortex and hippocampus are adversely affected during stress [6].
Learning and memory impairing was reported after chronic stress
in both animal models and human beings [7-11]. It has been
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shown that Chronic Variable Stress induces depression, anhedonia,
and emotional reactions, such as anxiety and fear, in animal
models [12-14]. A variety of chemical compounds including
natural and synthetic substances have been used to ameliorate or
prevent the effect of stress on the behavioral changes in animals
and humans [9, 15-17]. The present study also aims to evaluate
and compare the effects of a natural and a synthetic substance; i.e.,
curcumin and sertraline, on the stress-induced behavioral changes
in an animal model.

Curcumin is the principal curcuminoid of the popular Indian
spice turmeric. It is the main component of curcuma longa and
has been used in the Indian and Chinese systems of medicines.
It has been used for its diverse biological actions, such as
antioxidant, anti-inflammatory, anticarcinogenic, antimicrobial,
and neuroprotective effects [16-22]. Curcumin has also reported
to have protective effects in animal models of diseases, such as
Alzheimers, parkinsons, and epilepsy [23, 24]. More recently,
researchers have reported that the individuals consuming
curcumin in daily life have sharper brain function and higher
cognitive abilities [23, 24]. In another study, curcumin was shown
to protect the dopamine producing cells of the substantia nigra
area of the brain in a rat model of Parkinsons disease [16, 17].
Selective serotonin reuptake inhibitors (SSRIs) are the primary
medications prescribed owing to their effectiveness as well
as relatively mild side effects and because they are less toxic
in overdose compared to other antidepressants. Sertraline is
primarily used to treat major depression in adult patients [25]. Its
neuroprotective and antioxidant action have also been reported
in neurodegenerative diseases [10, 26]. Besides, various reports
have suggested the beneficial effect of sertraline in animal model
depression [27-29].

The aim of the present study was to evaluate and compare
the possible protective effects of sertraline and curcumin on
the stress-induced learning and memory impairment, anxiety
and anhedonia. A rodent model of chronic variable stress was
proposed and learning and memory were examined using radial
arm maze. Moreover, anxiety in the rats is tested using elevated
plus maze [30]. Anhedonia is tested as the rodent consumption of
sucrose appears [31].

MATERIALS AND METHODS

Animals

Eighty-four adult male Sprague-Dawley rats (260+20 g) were
obtained from the laboratory animals center of Shiraz University
of Medical Sciences, Shiraz, Iran. The Ethics Committee of the
University approved the animal experiment (Approval No: 91-
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6124). The male rats were randomly assigned to experimental
and control groups. Each group included 12 rats that were housed
under standard conditions, room temperature (22~24°C), and a
12:12 h light-dark schedule and had free access to water and food.

The animals were divided into seven groups each containing
12 rats: (I) stress +water group daily receiving stress and distilled
water, (IT) stress +olive oil group daily receiving stress and
olive oil, (ITI) stress+curcumin group daily receiving stress and
curcumin (100 mg/kg/day) solved in olive oil [22, 32-34], (IV)
stress+sertraline group daily receiving stress and sertraline (10
mg/kg/day) solved in distilled water [35], (V) control group, (VI)
curcumin group receiving curcumin (100 mg/kg/day) solved in
olive oil [22, 32-34], and (VII) sertraline group receiving sertraline
(10 mg/kg/day) solved in distilled water [35]. All the animals were
treated by gavages every day for 8 weeks.

Dose of curcumin was determined according to our previous
study. It showed 100 mg/kg/day as the appropriate dose of
curcumin with no side effects on the liver, kidney, and blood levels
of aspartate aminotransferase, alanine aminotransferase, urea
nitrogen, and creatinine [21, 32-34]. Dose of sertraline was selected
according to the previous studies [25]. Since it is chronically used
in our practice, this period and dosage has been accepted as the
period of usage for displaying its chronically effects [35].

Stress model

The 84 study animals were randomly divided into seven groups
(n=12). The animals were submitted to a chronic variable stress
regime over a 56-day period or remained in their home cages
without stress manipulation [36]. The chronic variable stress is
described in Table 1. The schedule of the different manipulation
exerted on the animals subjected to the stress and treatments are
presented in Table 2.

Behavioral tests

All the behavioral tests were performed in an experimental
room, constant noise, and temperature controlled environment.
It should be noted that the animals were allowed to adapt to the
experimental room. It should be mentioned that the individual
who was responsible for performing the assessment was blind
to the experimental conditions of each animal. 84 rats in seven
groups (n=12) were tested for anxiety and anhedonia and 70 male
rats (n=10) were subjected to the memory and learning tests.

Assessment of task in the eight arm radial maze
Working memory can be explained as a memory for an object,
stimulus, or location that is used within the evaluation session,

but not typically between the sessions [5]. Reference memory
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Table 1. The protocol for induction of the chronic variable stress (CVS)

in 56 days for the rat model

Table 2. Schedule of the different manipulation exerted on the animals
subjected to the stress with or without curcumin or sertraline treatment

Day Stressor applied Manipulations Day
1 Cold restraint (1.5 h) Stress induction 0~56
2 Inclination of home cages (4 h) Sucrose consumption test 34~40
3 Flashinglight (2 h) Adaptation session of the radial maze test 41~42
4 Restraint (2 h) Learning session of the radial maze test 43~56
5 Isolation Elevated plus maze test 57
6 Isolation No manipulation 58~67
7 Isolation Retention session of the radial maze test 68~69
8 Damp bedding (2 h) Scarification 70
9 Inclination of home cages (6 h)
10 No stressor applied
11 Flashing light (2 h) that would typically be attained with repeated training and would
12 Water deprivation (24 h) intained f 4 h n th J
13 Restraint (3 h) maintained from days to months [37, 38]. In the present study
14 Damp bedding (3 h) the Radial Arm Maze (RAM) has been designed to evaluate the
15 Inclination of home cages (4 h) learning and memory in rats. The apparatus consists of eight
16 Cold restraint (2 h) equidistantly spaced arms (42x12x12 cm?). The arms were
17 Flashinglight (3 h) d Y sp '
18 Restraint (2.5 h) radiated from a central octagonal platform. The animals were
19 Damp bedding (3 h) assessed for learning and memory in a partially baited RAM. Prior
5(1) isoia?on to the training, the animals were kept on a restricted regime; so that
Solation
22 Isolation their body weight would reach 85% of that prior to the training [37,
23 Cold restraint (1.5 h) 38].
24 Water deprivation (24 h)
25 Inclination of home cages (4 h) . .
26 Restraint (3 h) Adaptation session
27 Flashing light (3 h) The animals were allowed to have two sessions of adaptation on
28 Restraint (1 h) two continuous days prior to the beginning of the learning period.
29  Damp bedding (2 h) Duri . .
, uring these adaptation sessions, the rats were allowed to explore
30 Nostressor applied ) )
31 Water deprivation (24 h) the baited arms of the maze for 10 min.
32 Inclination of home cages (6 h)
33 Flashinglight 2 h) Acquisition session
34 Cold restraint (2 h) ) h o ) | . od). th al
35 Isolation During the acquisition session (learning period), the animals
36 Isolation were given two acquisition trials per day until they attained the
37 Isolation learning criteria. The learning criteria were defined as follows. The
38  Flashinglight (3 h) . . . - . .
. trial was continued for 5 min and the training was continued until
39  Damp bedding (2 h)
40 Restraint (3 h) the rats reached the criteria of 80% correct choice; i.e., at least four
41 Cold restraint (1.5h) correct entries out of five. This session lasted up to fifteen days.
42 Inchn'atlo'n of home cages (4 h) At the beginning of each trial, the maze was cleaned with ethanol
43 Flashinglight (2 h) )
44 Restraint (2h) (70%) and thereafter four of the arms (2, 3, 5, and 7) were baited
45  Isolation with nourishment. The rat was placed on the central platform and
46 Isolation was allowed to move freely. The arm choice was recorded when the
47 Isolation bai hed th dof Only the f
48 Damp bedding (2 h) rat ate bait or reached the end of an arm. Only the first entrance
49 Inclination of home cages (6 h) to the baited arm was recorded as a correct choice and the maze
50 No stressor applied arms were not nourished again. Entrances into the unbaited arms
51 Flashing hg.h ' (.2 b and reentrances into the baited arms were recorded as Reference
52 Water deprivation (24 h)
53 Restraint (3 h) Memory Errors (RME) and Working Memory Errors (WME),
54 Damp bedding (3 h) respectively. Each rat was given two trials daily and the data
55 Inclination of home cages (4 h) obtained from the two trials were averaged and entered into the
56 Cold restraint (2 h) ) L
final data analysis. The rats actions were scored by the percentage
98 www.enjournal.org http://dx.doi.org/10.5607/en.2013.22.2.96
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of the correct choices, RME,and WME |5, 37, 38].

Retention session

Ten days after acquisition, the rats were examined for retention
of the task. The rats were given two trials, and the mean scores of
the percentage of the correct choices, WME, and RME was used
for analysis [5,37,38].

Assessment of behavior in the elevated plus maze

The elevated plus maze is a rodent model of anxiety. The test
setting consists of a plus-shaped apparatus with two open and
two enclosed arms, each with an open roof. The model is based
on rodents’ disgust of open spaces. Anxiety reduction in the plus-
maze is defined by an increase in the time spent in the open arms
and an increase in the entries into the open arms. Total number
of arm entries and number of closed-arm entries are usually
employed as measures of general activity [39]. In the present
study for the elevated plus maze test, the rats were placed at the
intersection of the four arms of the maze. The maze consisted
of two open arms (50x10 cm?) without walls and two opposite
enclosed arms of the same size with 40 cm high walls. The maze
was placed 50 cm above the floor in a quiet and dimly lit room.
The rats got acclimatized to the testing room for at least 1 h before
starting the test. The maze was cleaned after each testing. The
animals were placed in the center of the maze facing an enclosed
arm. Then, the number of entries into the enclosed or open arms
and time spent in both open and enclosed arms were recorded
for 5 minutes. The total number of entries into both enclosed and
open arms was considered as the general motor activity [11, 39,
40).

Assessment of sucrose consumption

To evaluate anhedonia in the rats, during the sucrose consump-
tion test, the rats were given. The rats were allowed to adapt to
the two bottles of water for 7 days and further experimental
manipulations were started after 7 days. The rats had a free choice
between two bottles filled with tap water and 1%, 2%, 4%, 8%,
16%, 32%, and 64% sucrose in 7 consecutive days. The acceptable
criterion for sucrose preference was consumption of 60% of
total liquid intake. Non-preferring animals (10%) were excluded
from the study. The consumption of water and sucrose solution
was estimated simultaneously in the control and experimental
groups by weighing the bottles. The sucrose intake was calculated
as the amount of consumed sucrose in mg/gram body weight.
In addition, the preference for sucrose was calculated as the
percentage of consumed sucrose solution out of the total amount
of the liquid which was drunk [41].

http://dx.doi.org/10.5607/en.2013.22.2.96

Statistical analysis

The data were analyzed using analysis of variance (ANOVA)
followed by Tukeyss test. All the values are expressed as mean+SD.
Besides, p<0.05 was considered as statistically significant.

RESULTS

Correct choices during the learning phase

On days 1~3, all the animals in each group showed similar
learning performance in the radial maze (RAM), while they
seemed to gradually improve their ability to learn the location of
the baited arm during the learning phase from the 4" to the 8" day
(Fig 1).

A two-way repeated measures ANOVA was performed with
training day as within-subjects factor and experimental group
as between-subjects factor. A significant different was found for
Day [(p<0.001); F (7, 483)=29.79)], Group [(p<0.001); F (6, 63)
=17.55)], and the Day by Group interaction [(p<0.001); F (42,
483)=8.22)].

This suggests that the performance of the animals changed
during the acquisition and that this change in performance
differed between the groups (p<0.001) (Fig. 1). Performance on gt
day was further analyzed to assess the group differences in learning
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Fig. 1. The effects of sertraline and curcumin on the stress-induced
learning and memory impairment in rats. Mean+SD of the percentage
of the correct choices during the learning phase in the control, stressed,
and non-stressed rats with or without curcumin (A) or sertraline (B)
treatments.*p<0.001 (stress+curcumin vs. stress+olive oil), *p<0.001
(stress+sertraline vs. stress+water).
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Fig. 2. The effects of sertraline and curcumin on the stress-induced
learning and memory impairment in rats on day 8. Mean+SD of the
percentage of the correct choices, reference and working memory errors
during the learning phase in the control, stressed, and non-stressed rats
with or without curcumin or sertraline treatments on day 8.*p<0.001
(stress+curcumin vs. stress+olive oil), p<0.001 (stress+sertraline vs.
stress+water).

and a significant effect was found for groups at this time point
[(p<0.001); F (6,63)=7.66] (Fig. 2). The score of the correct choices
were increased in the rats of the stress+curcumin, stress+sertraline
groups in comparison to the stress+water and stress+olive oil
groups (Fig. 1).

In comparison to the non-stressed rats, stress+water and
stress +olive oil groups showed a significantly lower percent
of correct choices from the 1" to 8" day (Fig. 1). However, no
significant differences were found among the stress+curcumin,
stress+sertraline and both compounds improved the rats’
performance after stress (Fig, 1).

Reference memory errors during the learning phase

A significant effect was observed for Day [(p<0.001); F (7,
483)=8.02)], Group [(p<0.001); F (6, 63) =11.23)], and the Day by
Group interaction [(p<0.001); F (42,483)=5.67)].

This suggests that the RME during the acquisition phase changed
with the days of training and these changes were different between
the groups (Fig. 3).

Reference memory errors on 8th day were further analyzed to
assess the group differences in learning and a significant effect was
found for groups at this time point [(p<0.001); F (6, 63) =45.29]
(Fig. 2). Moreover, stress+water and stress+olive oil groups revealed

" day compared to non-

significantly more RME from the 1% to 8
stressed, stress+curcumin and stress+sertraline rats (p<0.001).

Fewer errors were observed in evaluation of the reference memory

100
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Fig. 3. The effects of sertraline and curcumin on the stress-induced
learning and memory impairment in rats. Mean=SD of reference memory
errors during the learning phase in the control, stressed, and non-stressed
rats with or without curcumin (A) and sertraline (B) treatments. *p<0.001
(stress+curcumin vs. stress+olive oil), “p<0.001 (stress+sertraline vs.
stress+water).

in the rats of stress+curcumin and stress+sertraline groups in
comparison to the stress+water and stress+olive oil groups (Fig.
3). Nevertheless, no significant differences were found among the
stress-+curcumin, stress+sertraline and both compounds improved
the rats performance after stress (Fig. 3).

Working memory errors during the learning phase

A two-way repeated measures ANOVA was performed with
training day as within-subjects factor and experimental group
as between-subjects factor. A significant effect was observed for
Day [(p<0.001); F (7, 483)=7.86)], group [(p<0.001); F (6, 63)
=13.53)] as well as the day by group interaction [(p<0.001); F
(42, 483)=4.50)] (Fig. 4). Working memory errors on day 8 were
further analyzed to assess the group differences in learning and
a significant main effect was found for groups at this time point
[(p<0.001); F (6, 63)=24.87)] (Fig. 2). Furthermore, stress+water
and stress+olive oil groups showed a significantly more WME
from the 1" to 8" day compared to non-stressed rats (p<0.001).
Fewer errors were observed in evaluation of the working memory
in the rats of stress+curcumin and stress+sertraline groups in
comparison to the stress+water and stress+olive oil groups (Fig.
4). Nonetheless, no significant differences were found among the
stress+curcumin, stress+sertraline and both compounds improved

the rats’ performance after stress (Fig. 4).
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Fig. 4. The effects of sertraline and curcumin on the stress-induced
learning and memory impairment in rats. Mean+SD of working memory
errors during the learning phase in the control, stressed, and non-stressed
rats with or without curcumin (A) and sertraline (B) treatments. *p<0.001
(stress+curcumin vs. stress+olive oil), “p<0.001 (stress+sertraline vs.
stress+water).

Correct choices during retention testing

A one-way ANOVA was used to analyze the percentage of
the correct choices during the retention session. A significant
difference was found among the study groups regarding the
percentage of correct choices [(p<0.001); F (6, 63)=16.17]
(Fig. 5). Furthermore, the stress+water and stress+olive oil
groups revealed a significant reduction in the percentage of the
correct choices compared to the non-stressed rats (p<0.001).
Nevertheless, no significant differences were found among the
stress+curcumin, stress+sertraline and both compounds improved
the rats’ performance after stress (Fig. 5). This demonstrated that
concomitant treatment of curcumin or sertraline during stress
prevented the reduction of scores of the correct choices in the

retention session.

Reference memory errors and working memory errors
during retention testing

A significant difference was observed among the groups regar-
ding the number of reference memory errors [(p<0.001); F (6,
63)=19.75], and the number of working memory errors (p<0.001).
Besides, in comparison to the other groups, stress+water and
stress+olive oil showed more RME and WME during the retention

http://dx.doi.org/10.5607/en.2013.22.2.96
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Fig. 5. The effects of sertraline and curcumin on the stress-induced
learning and memory impairment in rats. Mean+SD of the percentage
of the correct choices, reference and working memory errors during the
retention phase in the control, stressed, and non-stressed rats with or
without curcumin and sertraline treatments. *p<0.001 (stress+curcumin
vs. stress+olive oil), ‘p<0.001 (stress+sertraline vs. stress+water).

testing in comparison to the non-stressed rats (p<0.001) (Fig. 5).
The concomitant treatment of curcumin or sertraline during stress
causes fewer errors during evaluation of the reference and working
memories in the retention session and they have similar effects (Fig,
5).

Performance in the elevated plus maze

ANOVA was performed on Open Arms Time (OAT) and
Open Arms Entries (OAE), as measures of anxiety, and revealed
a significantly lower percent of the OAT and OAE by the
stress+water and stress+olive oil groups compared to the non-
stressed rats [(p<0.001); F(6, 77)= 11.48]. Nevertheless, no
significant differences were found among the stress+curcumin,
stress+sertraline, and both compounds improved the rats’
performance in OAT and OAE after stress (Fig. 6). ANOVA was
also performed on closed arms entries and open arms entries, as a
parameter reflecting the changes in the general motor activity, and
showed no significant differences among the study groups (Fig. 6).

Sucrose consumption

The rats consumed almost less water in these tests and sucrose
solution intake varied according to its concentration. Analysis
of the data revealed that the rats drank more sucrose solution
than water at the 4, 8, 16, 32, and 64% concentrations, while the
difference was not significant at 1 and 2% concentrations. In
contrast, the stress+water and stress+olive oil groups consumed
more water than sucrose solution at 1~4% concentrations

101
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compared to 8, 16, 32, and 64% concentrations. Overall, as the
concentration increased from 1% to 64%, the rats’ total intake
increased, as well. The results revealed no difference among
stress+curcumin and stress+sertraline groups regarding sucrose
preference. However, a significant decrease of sucrose preferences
was observed in stress+water and stress+olive oil groups compared
to the non-stressed groups (Fig. 7). Moreover, the results revealed
a significant difference between stress+water and stress+olive oil
groups compared to stress+curcumin and stress+sertraline groups;
[(p<0.001) F(6,77)=95.00].

DISCUSSION

The present study aimed to assess the effects of curcumin and
sertraline treatment on the brain-dependent spatial learning and
memory, anxiety, and anhedonia in the rats subjected to 56 days of
chronic variable stress. The results of the present study supported
the previous studies suggesting that chronic variable stress causes
memory dysfunction, Anxiety and anhedonia in a rodent model
[42-44].

Neurobiological and neurophysiologic evidences both in animal
and in humans have displayed the role of monoaminergic system
(catecholamines and serotonin) in the pathophysiology of mental
depression [45]. Previous studies also reported that antidepressants
(imipramin, fluoxetine, desipramine, tranylcypromine, and
curcumin) have a role in improving the memory and learning

performance in animals as well as humans [16, 17, 25, 26]. The
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Fig. 7. The effects of sertraline and curcumin on the stress-induced
anhedonia in rats. Mean=SD of the percentage of sucrose consumption
out of total liquid consumption over the 7-day test period in the control,
stressed, and non-stressed rats with or without curcumin (A) or sertraline
(B) treatments. *p<0.001 (stress+curcumin vs. stress+olive oil), p<0.001
(stress+sertraline vs. stress+water).

main finding of the present study was that curcumin and sertraline
treatment improved the stress-induced cognitive impairment. The
exact mechanism of the antidepressant and neuroregenerative
ability of curcumin is not fully understood. However, it is hypothe-
sized to act through inhibiting the monoamine oxidase enzyme
and modulating the levels of serotonin and dopamine in the brain
and prevent the stress-induced decrease in the serotonin level in
the brain [16, 17, 23, 24]. There are some evidences which suggest
that curcumin may work better than other antidepressants for
some subtypes of depression because its side effects are much
less pronounced [16, 17]. Wang et al. [46] have suggested the
involvement of serotonin receptors in the antidepressant-like
effect of curcumin.

The present work showed that the efficacy of curcumin in
improvement of the behavioral changes in stressed rats was
comparable to sertraline, a selective serotonin reuptake inhibitor
antidepressant. Sertraline is used to treat major depression and
many other neurodegenerative disorders [27-29]. The Previous
studies also reported that SSRIs treatment significantly improved
the performance of the rats in Morris water maze, sucrose
consumption and elevated plus maze, suggesting its therapeutic
potential in this disorder [18, 27, 28]. They also showed that
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sertraline treatment reduced acetylcholinestease enzyme levels
in all regions of the brain, which is associated with improved
memory performance in the animals [28, 29]. In addition, the
results of the study by Inoue [47] showed that SSRIs inhibited the
glutamatergic neurons of the brain through increased extracellular
serotonin levels, which is in line with our study results.

Although benzodiazepines were the first-line drugs used to
treat anxiety disorders, there are some limitations in their usage.
They are not effective in some subtypes of anxiety disorders
and exert side effects, such as dependency, somnolence, and
memory disturbances [48]. However, selective serotonin reuptake
inhibitors, which have less dependency, are effective for most
subtypes of anxiety disorders and these compounds are now being
used as anti-anxiety drugs as well as antidepressants [21].

Anhedonia was tested as the inability to experience pleasure
from sucrose consumption. Previous studies also investigated the
effect of fluoxetine, as an SSRI, on sucrose consumption in rats.
According to the controversial results, fluxoetine treatment altered
CNS 5-HT levels and, consequently reduction of the sucrose
consumption in the animals can be seen [18]. In other study it
has been shown that the sucrose solution intake was restored by
treatment of antidepressant after chronic stress in rats [48]. Up
to our knowledge, no research has been conducted on the effect
of curcumin and sertraline on sucrose consumption up to now.
Overall, the present study revealed the efficacy of curcumin and
sertraline in improvement of sucrose consumption in a rodent
model. However, the controversial conclusion might be due to
different sucrose intake test, stress regimen and the strain of
studied animals.

It has been reported that chronic stress causes impairment of
memory tasks. Some brain areas including hippocampus, amigdala,
medial prefrontal and entorhinal cortices are responsible for the
related functions. The studies indicate that prolonged treatment
by high glucocorticoid doses or stress induction is able to impair
performance on more demanding tasks involving hippocampal
function. Under these conditions there is no neuronal loss but
there are reductions in volume of hippocampal neuropil that
may be due to loss of glia cells or reduction of dendritic length
and branching. It has been reported that stress can inhibit adult
hippocampal neurogenesis [49], whereas antidepressant treatment
has an opposite effect [50]. In addition, the patients with mood
disorders often have smaller hippocampal volumes [51] rapidly led
to the formulation of the “neurogenic hypothesis™ of depression.
Since then, this view has been refined. According to the current
opinion, newborn hippocampal granule cells may not be critical
contributors to the development of depression but nevertheless
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may be essential for certain behavioral antidepressant effects
[50]. The demonstration that various antidepressant treatment
strategies can stimulate neurogenesis in the adult dentate gyrus
[29] has been followed by studies showing defeat [52]. It is,
however, possible that the effect is not limited to the medial
prefrontal cortex [53]. It has been shown a substantial decrease
in cell proliferation in the primary motor cortex after 5weeks of
social defeat stress, but the same paradigm had no effect on the
survival rate of the newly generated cells in the same cortical area
[54]. The generation of new neurons or glia is the end product of a
series of steps consisting of proliferation, survival, migration, and
differentiation and, with respect to neurons, the establishment of

functional connections with other neurons.
CONCLUSION

In conclusion, the study findings showed that stressed
animals that treated with curcumin and sertraline had better
learning curves, more correct choices and fewer reference and
working memory errors compared to the stressed rats without
drugs treatments. Both curcumin and sertraline increased the
percentage of open arms entries and time spent in the open arms
of the stressed rats. In addition, both curcumin and sertraline
improve the sucrose consumption in stressed rats and decrease
anhedonia. It appears that curcumin and sertraline have the
similar effectiveness on behavioral changes in chronic variable
stress-induced rats.
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