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Abstract

One of the main components of the stress system is hypothalamus- pituitary-adrenal (HPA) axis. Acute
activation of p-opioid receptors increases the activity of the HPA axis, leading to release of ACTH and
corticosterone. Glucocorticoids can change behaviors, depend on age but there were no evidences about
the interaction between age, opioid system and glucocorticoids. In this experiment, effects of
dexamethasone (1mg/kg) and RU486 (20mg/kg) as an agonist and antagonist of glucocorticoid receptors,
morphine (5mg/kg) and naloxone (20mg/kg) as an agonist and antagonist of the opioid system on anxiety
in young and adult male Wistar rats were examined. The percentage of time in the open arms of plus maze
was evaluated for anxiety behavior also percentage of the number of entries in closed arms was evaluated
for locomotor activity. The results showed that morphine (5mg/kg) and dexamethasone (1mg/kg) had an
anxiolytic effect on both young and adult rats while just in young rats reduced locomotor activity. RU486
could prevent the anxiolytic effect of morphine, and the anxiolytic effect of dexamethasone had been
inhibited by naloxone in young but it wasn't seen in adult rats. These results show an interactive effect

between glucocorticoids and the opioid system on mediating anxiety that can be influenced by age.
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and locous-ceruleus-norepinephrine
(LC/NE), autonomic nervous systems and
hypothalamic- pituitary-adrenal (HPA) axis
[1, 2,]. Activation of the stress system leads
to behavioural and peripheral changes that
improve the ability of organism to adjust
homeostasis and increase its chances for
survival [2, 3]. The end hormones of the
HPA axis, glucocorticoids, have multiple
roles [3].

There are evidences that disregulation of
the HPA axis is the
pathophysiological disorders like anxiety [4,

implicated in

5]. Some studies have shown acute injection
of glucocorticoids such as dexamethasone
(DEX) in lower doses reduced anxiety while
at higher doses increased anxiety in animals
[6].

It has been demonstrated that opioid
receptor agonists and antagonist such as
morphine and naloxone can influence
anxiety in animals [7, 8, 9]. On the other
hands some reports show that opioid system
activity can affect HPA axis activity [6, 10,
11].

It has been shown that dexamethasone is
able to modify the effects of opioids in
analgesia and anxiety that indicating an
important interaction between
glucocorticoids and opioid system activity
[6, 12, 13].

Acute activation of opioid receptors
increases the activity of the HPA axis,
ACTH and

leading to release of

44

corticosterone in the rat [12, 14]. The
pituitary-adrenocortical response to mild
stress was markedly increased in juveniles
exposed to morphine [15]. Morphine may
either increase the perceived severity of
stress or decrease sensitivity to the negative
feedback effects of stress levels of
corticosterone in juvenile males [15]. There
is a striking shift in morphine’s effects on
the pituitary-adrenocortical axis
[15].  Opioid

antagonist like naloxone can inhibit the

across
development receptor
anxiolytic effect of glucocorticoids like
dexamethasone [6].

Several variables, such as age, are known
to influence anxiety [16, 17, 18]. It has been
shown that anxiety in adolescents is less
than adults [19, 20]. There are some
evidences that glucocorticoids can change
behaviors like anxiety, depend on age [21,
22, 23] but there were no evidences about
the interaction between age and anxiolytic
effect of opiate or glucocorticoids.

In this study was investigated the
interaction between opioidergic system
activity and glucocorticoids in anxiety
related behaviors in young and adult male

rats.

2. Materials and Methods
2.1. Animals and Treatments

The experiments were performed with 98
male Wistar rats: 49 young rats with one

month age, weighing 40-45 gr and 49 adult



rats with three month age, weighing 170-
180 gr. Animals were kept in constant
temperature (22+ 2°c) with a 12-h light/dark
cycle (lights on from 7:00 a.m. to 7:00 p.m.)
with free access to food and water. They
had been handled 4-5 days before the test.
All experiments were done in light phase (9-
11 AM).

Animals were divided into 14 groups in
both age groups that receiving: saline,
morphine (5mg/kg)[8], DEX (1mg/kg)[24],
morphine (2.5mg/kg) + DEX (1mg/kg),
morphine (5mg/kg) + DEX (1mg/kg),
RU486
antagonist) (20mg/kg) [25] + morphine
(5mg/kg) , naloxone (2mg/kg)(26) + DEX
(Img/kg). The use of a single effective dose

(Mifepristone  glucocorticoid

of medication in this study was based on
previous studies.

All experimental procedures were carried
out in accordance with international and
institutional guidelines for animal care and

use.

2.2. Drugs

Morphine (Temad Co. and

dexamethasone (lran Hormone Co. Iran)

Iran)

were dissolved in saline. Naloxone
(Tolidaru Co. Iran) and RU486 (Sigma
Co.UA) were dissolved in saline. All drugs
were injected intraperitoneal in a volume of

5 CC saline/ kg.
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2.3. Elevated Plus Maze

The elevated plus maze test was made of
wood with two open arms (50 x 5 cm) and
opposite closed arms of the same size but
with 40-cm high walls. The arms were
connected by a central square (10x10 cm),
and thus formed a plus sign. The apparatus
was elevated 50 cm above the floor. Each
rat was placed in the central square of the
plus maze facing an enclosed arm. The time
spent in enclosed and open arms was scored
for 5 min. An arms entry was defined as an
animal entering the arms with all four feet
and the number of entries into open and
enclosed arms was scored [27] (time spent
in open arms /total ratio) %100, was
measured as anxiety index and closed arms
entries/ total ratio x 100 was measured for

locomotor activity.

2.4. Statistical Analysis

All results are presented as mean =+
S.E.M. for seven animals per group. A two-
tailed student's t-test was used to compare
the mean frequency of the behaviors
between groups. Some data were assessed
(ANOVA).
Following post-hoc analyses (LSD test)

by analysis of variance
were performed in assessing specific group
comparisons and differences, where P<0.05
was considered statistically significant.
Calculations were performed by using the

SPSS (version 19) statistical package.
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3. Results and Discussion

3.1. Treatment of Young and Adult Male
Rats with Morphine and/or DEX

As shown in figure 1-A, the percentage
of time in open arms was increased
(P<0.001) by morphine (5mg/kg) and also
by dexamethasone (DEX) (1mg/kg)
(P<0.001) in the younger group, also in
adult group it increased (P<0.05) by
morphine (lesser than the young) and
dexamethasone  (P<0.001) that show
anxiolytic effects of them. Also, there is

significant difference in time between the
open arms between control groups (P<0.05)
and between receiving morphine groups of
young and adult rats (P<0.05) this means
that the anxiety in adult rat is greater than
the young and morphine is more effective in
young rats.

Closed arms entries as an index of
locomotor activity decreased in young rats
that receiving morphine (5mg/kg) or DEX
(Img/kg) in comparison with control group
(P<0.05), (Figure 1-B).
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Figurel. Effect of morphine (5mg/kg) and dexamethasone (1 mg/kg) on anxiety (A) and locomotor
activity (B) parameters in young and adult rats: all drugs injected intraperitoneally. *P<0.05,
***P<(.001 compared to subjects receiving saline. #P<0.05 comparisons between young and adult
rats. +P<0.05 comparisons between young and adult rats receiving morphine. n=7



3.2. The Effect of Co-Injection of
Morphine and DEX in Young and Adult
Male Rats

Figure 2-A shows, there was no
significant difference between young rats
that receiving 5 mg/kg with DEX 1mg/kg in
comparison with morphine 5 mg/kg alone in
anxiety parameter. But, there was a
significant difference between morphine 5
mg/kg alone and co-administration of
morphine 5mg/kg + DEX 1mg/kg (P<0.001)
in the adult group. Closed arms entries or

locomotor activity did not change in young

80

% Time in open arms (MeantSEM) >

=
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rats that received morphine 5 mg/kg + DEX
1mg/kg in comparison with morphine
5mg/kg alone while in adult rats
significantly increased (P<0.01) (Figure 2-
B).

3.3.  Anxiolytic Effect of Morphine in
Presence of RU486 in Young and Adult Rats

There were significant differences in
both of time percentage in open arms and
closed arms entries (locomotor activity)
between the group that received RU486
(20mg/kg) + morphine (5mg/kg) in
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Figure 2. The effect of co-injection of morphine (5mg/kg) and dexamethasone (1mg/kg) in young and

adult male rats on anxiety (A) and locomotor activity (B) parameters. **P<0.01, in comparison with

morphine 5 mg/kg. n=7
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comparison with morphine (5mg/kg) alone
in young rats (P<0.001). There were no
differences between these two groups in
adult rats (Figure 3). This means that the
anxiolytic effect of morphine was prevented

by RU486 only in young rats.

3.4. Anxiolytic Effect of DEX in Presence
of Naloxone in Young and Adult Rats

There were significant differences in
percentage of time in open arms and

locomotor activity between the group that

>

30 *%

20 4
10 A
0

% Time in open arms (Meanz SEM)

received naloxone 2mg/kg + DEX 1mg/kg
(Img/kg) in
young rats (P<0.001). There were no

in comparison with DEX

differences between these two groups in
adult rats (Figure 4).

This study showed the highest level of
anxiety in adult rats, which is in agreement
with previous studies that age-related
changes in anxiety indexes in male rat at
elevated plus maze and light/dark test, that
show anxiety in adult rats was higher than
young rats [27, 28, 29].

OSaline
OMorphine (5)
ERU486 (20+Morphine (3)

Young

% Closed arms entries (Mean & SEM)

Adult

OSaline
OMorphine(5)
BRU486 (20)+Morphine (5)

young

Adult

Figure 3. Anxiolytic effect of morphine (5mg/kg) in presence of RU486 (20mg/kg) in young and adult

rats on anxiety (A) and locomotor activity (B) parameters. ***P<0.001 in comparison with morphine

5mg/kg. n=7.



The present results also show that
morphine (5mg/kg) and also dexamethasone
(Img/kg) induced a significant increase in
the percentage of time in the open arms,
which clearly indicates an anxiolytic effect
for both of them (Figure 1). In young rats,
morphine and dexamethasone reduced
locomotor activity while didn’t change it in
adult rats. Previous studies have shown that
these doses of morphine and dexamethasone
have anxiolytic effects in adult animals that
confirm our results [6, 29].

There

between co-administration of

were significant differences

morphine
and DEX in comparison with morphine
alone on anxiety behavior in adult rats, but
it was not seen in young rats. In adult rats
when morphine co-injected with DEX
increased locomotor activity too (figure 2-
B).

In previous studies, morphine has been
shown to induce clear corticosterone
responses at a dose of 20-30 mg/kg, whereas
no significant effect of morphine on
corticosterone levels was found at doses of
5 or 10 mg/kg [30], these results are
consistent with our results and it seems that
a part of the combination of two antianxiety
drugs related to the change in locomotor
activities.

Results also showed that morphine in the
presence of RU486 increase anxiety with
decrease the percentage of time spent in

open arms in young rats also increase
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locomotor activity in them but it doesn't
show effect in adult rats (Figure 3). It
seems, RU486 has prevented the anxiolytic
effect of morphine. It has been indicated
that the inhibitory effect of RU486 was
dose-dependent and linked to a decrease of
the affinity of labeled dihydromorphine to
opioid receptors [31]. Kinetic experiments
have shown that RU486 induces a decrease
in the association rate constant of
dihydromorphine[31]. RU486 also proved

able to dissociate the dihydromorphine-p-

opioid receptor complex [31] RU486
inhibits  the  binding of  labeled
dihydromorphine to p-opioid receptors

present on membrane preparations derived
from rat and mouse brain, as well as from
human neuroblastoma cells [31]

In addition, it has been demonstrated that
the

glucocorticoid action

impairment  of receptor-dependent

in neonatal brain
resulted in long-lasting hormonal stress
responses, reduced number of locomaotion,
and increases the anxiety level in adulthood
[32]. This discordance the results with our
results in adult rats can be related to the
difference between the additional protocols
work.

The results of the present study showed
that naloxone inhibited the anxiolytic effect
of dexamethasone and increase locomotor
activity in young rats, but this wasn't seen in
adult rats (Figure 4). This result is in

agreement with the study showed that there
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were no detectable increases in plasma
cortisol levels following neither naloxone
nor saline administration and indicating an
effective opioid blockade at the level of
hypothalamic-pituitary unit occurred [6,33].
This finding indicates involvement of
naloxone sensitive pathway in mediating the
influences of glucocorticoids on anxiety.
There are two possible explanations for an
interaction between dexamethasone and
naloxone on anxiety. First, it is likely that
dexamethasone activates the endogenous
opiate system and then that mediates their
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influences on anxiety. Although, there are
some evidences indicating that the effects of
DEX on some behaviors such as analgesia
and emotional memory mediated, at least in
part, by the endogenous opiate system [26]
but to our knowledge there are no reports in
literature concerning with such mediation
on anxiety. Another explanation for these
results might be that naloxone interacts with
stress and anxiety induced glucocorticoids
or dexamethasone in the plasma membrane

of target neurons in brain [34. 11].
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Figure 4. Anxiolytic effect of dexamethasone (1mg/kg) in presence of naloxone (2 mg/kg) in young

and adult rats on anxiety (A) and locomotor activity (B) parameters. ***P<0.001 in comparison with

DEX 1mg/kg. n=7.



4. Conclusion

In conclusion present study shows that
opioid and glucocorticoid receptor agonists
are effective to reduce anxiety in young and
adult rat. Blockage of these receptors
influenced anxiety in young rats more than
adults that this may be related to the
different and hormonal

neural system

activity in young and adult animals.

Acknowledgements

This study was supported by Shahid
Chamran University of Ahvaz, Iran, grant
92/302/18672. the
researchers of this study would like to

number Hereby,

express their sincere gratitude to the
esteemed Vice-presidency of Research of
Shahid Chamran their

financial and moral supports.

University for

The authors, Mahnaz Kesmati, Maryam
Rezai and Mozhgan Torabi have no conflict

of interests.

References
[1] Barr JL, GL Forster.

neurotransmission in the ventral hippocampus is

Serotonergic

enhanced by corticosterone and altered by chronic
amphetamine treatment. Neuroscience (2011) 182:
105-114.

[2] Etim NN, Evans El, Offiong EEA, Williams
ME. Stress and the neuroendocrine system:
implications for animal well-being. Am J Biol Life
Sci (2013) 1(1): 20-26.

51

Economic Evaluation of Infliximab in UC Patients

[3] Tsigos C, Chrousos G. Hypothalamic-pituitary-
adrenal axis, neuroendocrine factors and stress. J
Psychosom Res (2002) 53(4): 865-871.

[4] Boyle MP, Kolber BJ, Vogt S, Wozniak D,
Muglia L. Forebrain Glucocorticoid Receptors
Modulate

Anxiety-Associated Loco-motors

Activation and Adrenal Responsiveness. J
Neurosci (2006) 26(7): 1971-1978.

[5] Velisek L. Prenatal exposure to beta-methasone
decreases anxiety in developing rats: hippocampal
neuropeptide 'y as a target molecule.
Neuropsychopharmssacology (2006) 31(10): 2140-
2149.

[6] Vafaei AA, Rashidi-pour A, Taherianpak AA.
Peripheral injection of dexamethasone modulates
anxiety related behaviors in mice: an interaction
with opioidergic neurons. Pak J Pharmss Sci
(2008) 21 (3): 285-289.

[71 Anand R, Gulati K, Ray A
Pharmssacological evidence for the role of nitric
stress-

Eur J

oxide in the modulation of

induced anxiety by morphine in  rats.

Pharmssacol (2012) 676 (1-3): 71-74.
[8] Rezayof A, Assadpour S, Alijanpour

S. Morphine-induced anxiolytic-like effect

in morphine-sensitized mice: involvement of

ventral  hippocampal nicotinic  acetylcholine

receptors. Pharmssacol Biochem Behav (2013)
103(3): 460-466.
[9] Torabi M,

Najafzadeh varzi H.

Kesmati HE,
Effect of intra CA1 and

M, Harooni

intraperitoneal administration of opioid receptor
modulating agents on the anxiolytic properties of
nano and conventional ZnO in male rats. Cell J
(2014) 16(2): 163-170.

[10] Bodnar RJ. Endogenous opiates and behavior:
2013. Peptides (2014) 62: 67-136


http://www.ncbi.nlm.nih.gov/pubmed?term=Barr%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=21420472
http://www.ncbi.nlm.nih.gov/pubmed?term=Forster%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=21420472
http://www.ncbi.nlm.nih.gov/pubmed/21420472
http://www.ncbi.nlm.nih.gov/pubmed/12377295
http://www.ncbi.nlm.nih.gov/pubmed/12377295
http://www.ncbi.nlm.nih.gov/pubmed/16407893
http://www.ncbi.nlm.nih.gov/pubmed/18614426
http://www.ncbi.nlm.nih.gov/pubmed/18614426
http://www.ncbi.nlm.nih.gov/pubmed?term=Anand%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22142992
http://www.ncbi.nlm.nih.gov/pubmed?term=Gulati%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22142992
http://www.ncbi.nlm.nih.gov/pubmed?term=Ray%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22142992
http://www.ncbi.nlm.nih.gov/pubmed/22142992
http://www.ncbi.nlm.nih.gov/pubmed/22142992
http://www.ncbi.nlm.nih.gov/pubmed?term=Rezayof%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23067878
http://www.ncbi.nlm.nih.gov/pubmed?term=Assadpour%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23067878
http://www.ncbi.nlm.nih.gov/pubmed?term=Alijanpour%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23067878
http://www.ncbi.nlm.nih.gov/pubmed?term=Alijanpour%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23067878
http://www.ncbi.nlm.nih.gov/pubmed/23067878
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bodnar%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=25263178
http://www.ncbi.nlm.nih.gov/pubmed/25263178

Kesmati M / IJPS 2016; 12 (4): 43-54

[11] Amiri S, Divanbeigi A. P80: Investigation of
Interactions between Glucocorticoid and Opioid
Receptors on Anxiety Modulation in Mice. Shefaye
Khatam (2014) 2 (S1): 104-104.

[12] Zhang GF,
hypothalamic-pituitary-adrenal

et al. Dysfunction of the

axis in opioid
dependent subjects: effects of acute and protracted
abstinence. Am J Drug Alcohol Abuse (2008)
34(6):760-768.

[13] Lim G, Wang S, Zeng Q, Sung B, Mao J.
Spinal

glucocorticoid receptors contribute to

development of morphine tolerance in rats.
Anesthesiology (2005) 102(4): 832-837.

[14] Millanes MV, Laorden ML, Chapleur-Chateau
M, Bulert A. Differential

corticotrophin-releasing factor and vasopressin in

regulation  of

discrete  brain  regions  after  morphine

administration: correlation with hypothalamic
noradrenergic activity and pituitary adrenal
response. Arch
Pharmssacol (1997) 356(5): 603-610.

[15] Nock B, Cicero T, Wich M. Chronic morphine

increases the pituitary-adrenocortical response of

Naunyn Schmiedebergs

juvenile rats to mild stress. Pharmssacol Biochem
Behav (2005) 80( 1): 77-85.
[16] Bennett K, et al.

therapy age effects in child and adolescent anxiety:

Cognitive behavioral

an individual patient data metaanalysis.
Anxiety (2013) 30 (9): 829-841.

[17] Elberta GJ. Age-related social, emotional, and

Depress

behavioral differences in children and adolescents
manifesting the symptom presentation of nonverbal
learning disabilities." PhD (Doctor of Philosophy)
thesis, 2012.
http://ir.uiowa.edu/etd/3300.

[18] Koukouli S, Pattakou-Parasyri V, Kalaitzaki
Greek

and

University of lowa,

AE. Self-Reported Aging Anxiety in

Students, Health Care Professionals,

52

Community Residents: A Comparative Study.
Gerontologist (2013) 54(2): 201-210.

[19] Bessa JM, Olivera M, Cerqueira JJ, Almedia
OFX, Sousa N. Age-related qualitative shift in
emotional behaviour: Paradoxical findings after re-
exposure of rats in the elevated-plus maze. J
Behave Brain Res (2005)162(1): 135-142.

[20] Wehry AM, Beesdo-Baum K, Hennelly MM,
Connolly SD, Strawn JR.
treatment of anxiety disorders in children and
adolescents. Curr Psychiatry Rep (2015) 17(7):
591.

[21] Kamphuis PJ, Croiset G, Bakker JM, Van
Bel F, Van Ree JM, Wiegant VM. Neonatal
dexamethasone treatment affects social behaviour

Assessment and

of rats in later life. Neuropharmssacology (2004)
47(3): 461-474.

[22] Dieleman GC, Huizink AC, Tulen JH, Utens
EM, Creemers HE, van der Ende J, Verhulst FC.
Alterations in HPA-axis and autonomic nervous
system functioning in childhood anxiety disorders
point to a chronic  stress
Psychoneuroendocrinology (2015) 51: 135-50.

[23] Lim G, Wang S, Zeng Q, Sung B, Yang L,

Mao J. Expression of spinal NMDA receptor and

hypothesis.

PKCgamma after chronic morphine is regulated by
spinal glucocorticoid receptor. J Neurosci (2005)
25(48): 11145-11154.

[24] L, et al. Effects of 14-

methoxymetopon, apotent opioid agonist, on the

Uriguen

responses to the tail electric stimulation test and
plus-maze activity in male rats: Neuroendocrine
correlates. Brain Res Bull (2002) 57(5): 661-666.

[25] Laue L, Chrousos GP, Loriaux DL, Barnes
P, Nieman L, Schaison G. The
antiglucocorticoid and antiprogestin steroid RU

K, Munson

486 suppresses the adrenocorticotropin response to
ovine corticotropin releasing hormone in man. J
Clin. Endocrinol Metab (1988) 66(2): 290-293.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20GF%5BAuthor%5D&cauthor=true&cauthor_uid=19016181
http://www.ncbi.nlm.nih.gov/pubmed/19016181
http://www.ncbi.nlm.nih.gov/pubmed/9402040
http://www.ncbi.nlm.nih.gov/pubmed/9402040
http://www.ncbi.nlm.nih.gov/pubmed/15652383
http://www.ncbi.nlm.nih.gov/pubmed/15652383
http://www.ncbi.nlm.nih.gov/pubmed?term=Bennett%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23658135
http://www.ncbi.nlm.nih.gov/pubmed/23658135
http://www.ncbi.nlm.nih.gov/pubmed/23658135
http://www.ncbi.nlm.nih.gov/pubmed?term=Koukouli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23665460
http://www.ncbi.nlm.nih.gov/pubmed?term=Pattakou-Parasyri%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23665460
http://www.ncbi.nlm.nih.gov/pubmed?term=Kalaitzaki%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=23665460
http://www.ncbi.nlm.nih.gov/pubmed?term=Kalaitzaki%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=23665460
http://www.ncbi.nlm.nih.gov/pubmed/23665460
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wehry%20AM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beesdo-Baum%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hennelly%20MM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20SD%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20SD%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Strawn%20JR%5Bauth%5D
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=25980507
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=25980507
http://www.ncbi.nlm.nih.gov/pubmed?term=Kamphuis%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=15275835
http://www.ncbi.nlm.nih.gov/pubmed?term=Croiset%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15275835
http://www.ncbi.nlm.nih.gov/pubmed?term=Bakker%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=15275835
http://www.ncbi.nlm.nih.gov/pubmed?term=Van%20Bel%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15275835
http://www.ncbi.nlm.nih.gov/pubmed?term=Van%20Bel%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15275835
http://www.ncbi.nlm.nih.gov/pubmed?term=Van%20Ree%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=15275835
http://www.ncbi.nlm.nih.gov/pubmed?term=Wiegant%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=15275835
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dieleman%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=25305548
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huizink%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=25305548
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tulen%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=25305548
http://www.ncbi.nlm.nih.gov/pubmed/?term=Utens%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=25305548
http://www.ncbi.nlm.nih.gov/pubmed/?term=Utens%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=25305548
http://www.ncbi.nlm.nih.gov/pubmed/?term=Creemers%20HE%5BAuthor%5D&cauthor=true&cauthor_uid=25305548
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Ende%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25305548
http://www.ncbi.nlm.nih.gov/pubmed/?term=Verhulst%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=25305548
http://www.ncbi.nlm.nih.gov/pubmed/25305548
http://www.ncbi.nlm.nih.gov/pubmed/11927370
http://www.ncbi.nlm.nih.gov/pubmed?term=Laue%20L%5BAuthor%5D&cauthor=true&cauthor_uid=2828406
http://www.ncbi.nlm.nih.gov/pubmed?term=Chrousos%20GP%5BAuthor%5D&cauthor=true&cauthor_uid=2828406
http://www.ncbi.nlm.nih.gov/pubmed?term=Loriaux%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=2828406
http://www.ncbi.nlm.nih.gov/pubmed?term=Barnes%20K%5BAuthor%5D&cauthor=true&cauthor_uid=2828406
http://www.ncbi.nlm.nih.gov/pubmed?term=Munson%20P%5BAuthor%5D&cauthor=true&cauthor_uid=2828406
http://www.ncbi.nlm.nih.gov/pubmed?term=Nieman%20L%5BAuthor%5D&cauthor=true&cauthor_uid=2828406
http://www.ncbi.nlm.nih.gov/pubmed?term=Nieman%20L%5BAuthor%5D&cauthor=true&cauthor_uid=2828406
http://www.ncbi.nlm.nih.gov/pubmed/2828406
http://www.ncbi.nlm.nih.gov/pubmed/2828406

[26] Rashidy-Pour A, Sadeghi H, Taherian AA,
Vafaei AA, Fathollahi Y. The effects of acute
restraint stress and dexamethasone on retrieval of
long-term memory in rats: an interaction with
opiate system. Behav Brain Res (2004) 154(1):
193-198.

[27] Ferguson S, Gray E. Aging effects on elevated
plus maze behavior in spontaneously hypertensive,
Wistar-Kyoto and Sprague-Dawley male and
female rats. Physiol Behave (2005) 85(5): 621-
628.

[28] Arrant AE, Schramm-Sapyta NL, Kuhn CM.
Use of the Light/Dark Test for Anxiety in Adult
and Adolescent Male Rats. Behav Brain Res (2013)
256:119-127.

[29] Mikics E, Barsy B, Barsvari B, Haller J.
Behavioral specificity of non-genomic
glucocorticoid effects in rats: Effects on risk
assessment in the elevated plus-maze and open-
field. Horm Behav (2005) 48(2): 152-162.

[30] Fuertes G, Milanes M, Rodriguez-Gago M,
Martin MT, Laorden ML. Changes in hypothalamic

paravenricular nucleus catecholaminergic activity

53

Economic Evaluation of Infliximab in UC Patients

after acute and chronic morphine administration.
Eur J Pharmssacol (2000) 388(1): 49-56.

[31] Maggi R, Pimpinelli F, Casulari L, Martini F.
Antiprogestins inhibit the binding of opioids to p-
opioid receptors in nervous membrain preparations.
Eur J Pharmssacol (1996) 301(1-3): 169-177.

[32] Pivina SG, Akulova VK, Ordian NE. The
impact of early developmental impairment of the
receptor-dependent glucocorticoid action on the
pituitary adrenal axis activity and behavior of male
rats. Fiziol zZh Im |
(2010) 96(1): 69-76.

[33] Campo M, Sotres J, Ferra K, Aguirre A.

High dose naloxone (1mg/kg): Psychological and

Ross M Sechenova

endocrine effects in normal male subjects
pretreated with one milligram of dexamethasone.
Psychoneuroendocrinol (1998) 23(4): 413-424.

[34] Evans SJ, Murray TF, Moore FJ. Partial
purification and biochemical characterization of a
membrane glucocorticoid receptor from an
amphibian brain. J Steroid Biochem Mol Biol

(2000) 72(5): 209-221.


http://www.ncbi.nlm.nih.gov/pubmed/15302125
http://www.ncbi.nlm.nih.gov/pubmed?term=Arrant%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=23721963
http://www.ncbi.nlm.nih.gov/pubmed?term=Schramm-Sapyta%20NL%5BAuthor%5D&cauthor=true&cauthor_uid=23721963
http://www.ncbi.nlm.nih.gov/pubmed?term=Kuhn%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=23721963
http://www.ncbi.nlm.nih.gov/pubmed/23721963
http://www.ncbi.nlm.nih.gov/pubmed/16042965
http://www.ncbi.nlm.nih.gov/pubmed/8773461
http://www.ncbi.nlm.nih.gov/pubmed?term=Pivina%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=20297693
http://www.ncbi.nlm.nih.gov/pubmed?term=Akulova%20VK%5BAuthor%5D&cauthor=true&cauthor_uid=20297693
http://www.ncbi.nlm.nih.gov/pubmed?term=Ordian%20NE%5BAuthor%5D&cauthor=true&cauthor_uid=20297693
http://www.ncbi.nlm.nih.gov/pubmed/20297693
http://www.ncbi.nlm.nih.gov/pubmed/10822010

ONLINE SUBMISSION

WWW.1]JPS.Ir



