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Abstract

: The present study was designed to evaluate the effect of intra-central
amygdala nucleus (CeA) administration of methyl jasmonate (MeJA) on anxiety-
like and social behaviors in adult male rats exposed to acute stress.

: The adult male rats were bilaterally cannulated in CeA.
The rats were subjected to restraint stress conditions 1 h daily for a week. Then, the
rats were treated with intra-CeA administration of MeJA (2.5, 5 and 10 pg/rat). Rats’
behaviors were assessed in elevated plus maze (EPM), open field (OF), and a three-
chambered social approach task, respectively.
: Rats exposed to restraint stress showed significant anxiogenic behaviors in
EPM and OF tasks. However, bilateral microinjection of MeJA (5 and 10 pg/rat) in
CeA decreased stress induced anxiety-like behavior indices in both tasks (p<0.01,
p<0.05). In addition, stressed rats showed social behavior deficits in the three-
chambered social approach task (decreased sniffing time and time spent in
compartment with stranger rats) as compared to untreated control rats. However,
MeJA (10 pg/rat) ameliorated social behavior deficiency in stressed rats.

: The data of this study showed MeJA value for attenuating stress-
induced anxiety-like and social behavior deficits in rats.
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Introduction

Nowadays, stress has turned to an inevitable
reality of life that triggers a variety of behavioral,
physiological and pathological reactions. Multiple
brain centers and circuits are complicated in the
modulation of stress responses. In particular, the
central amygdala (CeA) appears to be one of the
most important regions for controlling stress-
related emotional and anxiogenic responses.

Jasmonates are a family of stress hormones in
plants that act as a mediator in cell signaling
pathways. Methyl jasmonate (MeJA) is a member
of this family that has been considered for various
biological functions. The present study was
planned to evaluate the impending effects of intra-
CeA administration of MeJA on anxiety-like and
social behaviors in adult male rats exposed to acute
stress.

Methodology

In this study, 42 adult male Wistar rats (n = 7
for each group) with an average weight of 200 to
250 g were used. The animals were kept in special
cages under conditions of 12 hours light-darkness
at room temperature (23 °C) in the animal house.
They had free access to water and food. All
protocols were approved by the Animal Research
Ethics Committee at Shahid Bahonar University of

Kerman, Kerman, Iran
(IR.UK.VETMED.REC.1400.006).
The rats were  anesthetized  using

intraperitoneal injection of a mixture of ketamine
(78 mg/kg) and xylazine (3 mg/kg)). Bilateral
cannulation was performed in the CeA region by a
stereotaxic device. After one week recovery, the
animals divided into 6 groups including; intact
group: cannualted and received no treatment;
stress group: cannualted and subjected to acute
restraint stress; sham group: subjected to acute
restraint  stress  followed by intra-CeA
administration of MeJA vehicle (normal saline);
and three MeJA-treated groups: subjected to acute
restraint  stress  followed by intra-CeA
administration of MeJA at 2.5, 5 and 10 pg/ rat
doses.

Restraint stress was intended by the
immobilization of rats into a tubular translucent
plexiglass rodent restrainer. The rats were exposed
to a restrainer at a certain time of the day (8:00 am)
for 1 hour during a week for induction of stress.
After immobilization stress, the rats were returned
to their cages. The rats’ behaviors were assessed in
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elevated plus maze (EPM), open field test (OFT),
and social approach task.

The data of the EPM and OF test followed a
normal distribution curve. A statistical analysis of
each test was performed using one-way analysis of
variance (ANOVA) followed by Tukey post hoc
tests. The data of the social approach task test was
analyzed with Kruskal-Wallis test. P values of less
than 0.05 were considered statistically significant.

Results

In the EPM, there were significant differences
between groups in the time spent in the open arms
and the number of open arms entries. Time spent
in open arms was significantly decreased in rats
treated with restraint stress or restraint stress post-
injected with normal saline as compared to the
intact group (p<0.05). However, MeJA (10 ug/ rat)
was able to increase time spent in open arms in rats
subjected to restraint stress (p<0.01). In addition,
the results showed that the number of open arms
entries was significantly decreased in restrain
stress+normal saline group in comparison to the
intact group (p<0.05). However, stressed rats post-
treated with MeJA )5 and 10 pg/ rat) showed an
increase of the number of open arms entries as
compared to the restraint stress and sham group
(p<0.05).

The mean time spent and the number of entries
to the central zone of OF maze was significantly
increased in the groups of rats exposed to restraint
stress (p<0.05) as compared to the untreated intact
group. However, restraint stress group post-treated
with MeJA (5 and 10 pg/rat) showed increases of
time spent and the number of entries into central
zone in comparison to either restraint stress or
normal saline group (p<0.001).

In the social task, the mean time spent around
stranger rat 1 and sniffing time around stranger rat
2 decreased in the restraint stress group and the
restraint stress post-injected with vehicle group as
compared to the intact group (p<0.05). However,
post-treatment with MeJA significantly increased
the time spent around stranger rat 1 and sniffing
time around stranger rat 2 in rats exposed to
restraint stress.

Discussion

The results of the present study showed that
injection of MeJA (5 and10 pg/rat) reduced
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anxiety-like behaviors in EPM and open field tests
in restricted stress rats. Previous studies have
already reported the anti-anxiety effects of MeJA
in rodents. In a study by Umukoro et al. (2016),
MeJA administration reduced the duration and the
number of entries in the closed arms in the EPM
test in mice exposed to chronic mild stress. In
another study, it was shown that administration of
MeJA in the acute stress model significantly
reduced anxiety-like behaviors in the tail
suspension test in mice. In this regard, there is
some evidence that MeJA plays a regulatory role
in the activation and the modulation of the
monoaminergic system. Therefore, it is possible
that some of the anti-anxiety effects of MeJA may
be related to changes in the serotenergic system in
CeA.

Moreover, the results of social interaction test
showed that MeJA (5 and10 pg/rat) could improve
the social interaction index in rats with restraint
stress. Most studies on the effects of stress on
social behavior have been performed in humans,
but studies in rodents have shown the role of
amygdala nuclei such as CeA and BLA in
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modulating fear and social interactions. This study
finding indicated a positive role of MelA in
modulating social behaviors in rats, but the
underlying mechanism(s) of such effects is still
uncertain.

Conclusion

In the present study, intra-CeA administration
of MeJA decreased anxiety-like behavior and
social dysfunction in rats with restriction stress.
Although, further studies are still required to show
the details of MeJA efficiency on anxiety-like
behavior and social performance in rats.
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