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Abstract: This research is part of the immune and behavioral study of the effect of acute restraint stress in
Wistar rats.  In this work we used Wistar rats as an experimental animal of two different sexes and were divided
into two groups, control and stressed. And after they were passed by two more test plus-maze and open Field.
Finally, the rats were decapitated for lymphocytic formula and to compare the results of the two lots.
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INTRODUCTION And stress of separation, it was revealed, in male rats

Stress in general is a natural fact. It affects all rats:
organisms, from simple bacteria and protozoa, complex
eukaryotes such as mammals. A behavioral response exacerbated face different

In complex organizations, like ours, stress systems stresses: acoustic stress [8,9], drafts [10],
have evolved as a highly sophisticated to allow us to confinement in a new environment [11], mild handling
manage the challenges out of the ordinary that can afflict stress [9].
us process. These processes use the mechanisms of cell Fear and increased face different new environments
protection as building blocks in a larger network of anxiety: the elevated plus maze [8].
protection against stress [1,2].

The stress response includes a behavioral Stress weakens the immune system, by the action of
component that allows the individual to control his adrenal cortical hormones and because the body is not
environment and neuroendocrine mechanisms that able to devote the necessary energy. And it becomes
maintain homeostasis. These two aspects of the response more susceptible to colds and flu and all infectious
are closely interdependent. The nature and intensity of diseases. Viral conditions such as herpes, can also occur
neuroendocrine activation and pathological more frequently. Furthermore, allergic reactions can also
consequences are highly variable, depending on the be caused. It was found that the less stressed patients
situation and the potential for behavioral control [3]. suppressed four times more virus than others [12].

Furthermore, it can be demonstrated in laboratory The aim of our study was to investigate the effect of
animal’s behavioral reactivity profiles, as psychologists acute restraint stress to assess immune and behavioral
have described profiles temperaments. This  variability changes in Wistar rats.
has multiple origins, dependent on genetic, early
environmental influences and life experiences and may MATERIALS AND METHODS
explain individual vulnerability  to  stress-related
disorders  such as mood disorders (anxiety, depression) Animals: The biological material is the basis WISTAR Rat
or consummator behaviors (substance abuse, eating (Rattus rattus), the rats are raised in cages made of rats
disorders). [4-6].  Other studies on stress, effects of are acclimatized under standard conditions natural
pregestational chronic restraint [7]. photoperiod average temperature of 20±4°C and humidity

separated as adults, compared to non-separated adult
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of 50-70%. The food given to animals is made of corn, Variables Measured:  During this test, the measured
barley, milk and vitamin supplements, as for drinking variables are:
water, it is served in baby bottles.

Allotment of Animals: After an adaptation period of three Time spent in the open arms (Sec); 
weeks, 8 rats by weight (approximately 200 grams) were Time spent in the distal portions of the open arms
selected and separated into two experimental groups: (Sec);
control and stressed groups. Time spent in the proximal portions of the open arms

Methods: Time spent in the closed arms (Sec) 
Behavioral Studies: Time spent in the distal portions of the closed arms
Plus-maze Test:
A-test Description: Montgomery [13] described the
aversion of rodents for empty space and height during the
sessions of free exploration from a familiar environment.
On this basis, [14] developed the elevated plus maze,
which will be quickly validated in rats [15]. And in mice
[16]. As a measuring device of anxiety in rodents.

Device Used:  The device is cross-shaped and raised to a
height  of  40-60  cm  from the floor. The device consists
of a central portion (10 x 10 cm) of two open arms
protected without walls (50 x 10 x 59 cm) which oppose
two other arms, perpendicular to the preceding, closed by
walls.

The set is made of wood, matte beige. Opaque
plexiglass edges of a height of 0,5 cm are fixed to the open
arms of the contours in order to facilitate the inputs [17].
And allow the animals to cling to imbalances.

Procedure:  The test takes 5 minutes and begins when the
rat was placed in the center of the maze, facing an open
arm. This procedure is the one originally used by Pellow
et al. [15]. Other authors place the animal facing a closed
arm and these are preliminary observations that lead us to
choose the first option.

Indeed, in our test conditions, placing rats facing an
open arm increases the latency of the first entry in an arm,
but also the number of entries into the open arms
afterwards. Thus, we placed ourselves in the conditions
that maximize the number of entries into the open arms to
prevent a floor effect and, given the aversion of rodents
for the voids and height, the open arms of device are more
anxiety than the closed arms.

Thus the principle of the test is based on the conflict
of approach and avoidance of open arms. An animal
exploring the open arms is described as "little anxious"
and an animal that is confined in the closed arms of the
device, will he described as "anxious."

Time spent in the center (Second) 

(Sec)

(Sec)
Time spent in the proximal portions of the closed
arms (Sec) 
Input into the open arms Number (distal and proximal
portions)
Input into the closed arms Number (distal and
proximal portions) 
Number of entries to the center 
Time spent grooming 
Number of recovery 
The ethological variables (number of urine and
defecation)

Open Field Test: 
The  Purpose:  The  test  was  described  by  Hall    [17]
and Hall [18]. in to measure differences in emotional
reactivity.

According to Dulawa et al. [19].the open field test
allows among others to measure locomotors activity,
predict anxiolytic activity.

Principle: It Involves placing the rat in an enclosure
(48x40x15 cm Weight do. 9 kg) gently holding it by the tail,
the center of the field, then shoot the changes in its
behavior for 5 minutes. At the end of each test, remove
the rat and completely clean the solution of 70% alcohol
and dry with paper towels.

Measurement  variables  in  the  open field
locomotion were assessed by raising the number of
crossings and the peripheral edge parts and the number
of entries into the central portion. These three combined
give us clues index total locomotion in the device, these
parameters are the basis for exploration and emotional
reactivity processes.

Restraint Stress: 
The Purpose: Carry stress in rats by clamping of all
movements during a known time.
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Principle: It is to introduce the rat in a cylindrical tube RESULTS
made of plastic or plexi glass, so that the animal can not
move 'that is to say, unable to turn on the spot and able The mean and standard deviation are calculated by
to breathe without difficulty. MINITAB software (Test statistic T).

Were used in our experiment as plastic bottles tube Based on these results, we find that acute restraint
containing the rat. stress installs an apparent depression by the presence of

Decapitation: It allows quickly sacrificing rats while Maintaining the same stress under the same
facilitating the collection of venous and arterial blood conditions leads to an adaptation of the animal visible in
previously performing anesthesia with diethyl ether. values of Contention after 7 days in exploring the central

The technique involves making a section of the blow region (37.67 ± 12.66 vs 14.75 ± 13.84).
with a chisel the rat was immediately placed above a From these results it can be seen that in the open
funnel adapted to collect the blood in heparin zed tubes, field test, rats are much more than in the edge in the
to be used for different assays. peripheral portion and the central portion.

rats in the open arms (6.0 ± 1.0 vs 68.3 ± 39.2).

*: P  0.05 significantly 
Fig. 1: Evolution of behavioral parameters stored in the device Plus-maze control rats and those who have suffered

restraint stress (n = 4).
Set 1: Time spent in the closed arms. 
Set 2: Time spent in the open arms. 
Set 3: Time spent in the center.

Fig. 2: Evolution of behavioral parameters stored in the device Openfield control rats and those who have suffered
restraint stress (n = 4)

Set 1: Time spent in the border.
Set 2: spent in the peripheral part.
Set 3: Time spent in the central part.
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Fig. 3: .Diagram showing the rate of lymphocytes from control rats and those who have suffered restraint stress. (n = 4)

*: P   0.05 significantly 

One  notices  a reduction  of  the  presence  of consistent levels of witnesses  which indicates adaptive
rats in  the  peripheral  part  on  the  2nd  day  of  restraint capacity of the animal.  This  stress  led  for (50 minutes)
(11.00 ± 1.00 vs 2.75 ± 2.22). And total absence of the rats appears to act on a    particular    activation   of  the
in the  central  part of the 3rd and last day of restraint immune  system (3.60 ± 2.35 vs 3.95 ± 2.18).
(4.333 ± 0.577 vs 0.00 ± 0.00). The immune system, all leukocytes and accessories

Based on these results, we find that after acute that defend the body against microorganism’s cells, has
restraint stress levels of lymphocytes are increased. long been considered an autonomous system [23]. It

DISCUSSION In effect, the immune system is sensitive to hormones

The effects of stress on learning and memory pituitary axis [24].
processes appear to be dependent on the type of This assumption applies as much to the stress of
employee stress. Indeed, the triggering of a social stress predation where there is the same trend. This stress is
when placed in the presence of a rat with a dominant [20] more  clearly  on  behavioral   spheres   Open     Arms:
individual. or a predator [21]. Results in defects in a water (6.00 ± 1.00 vs 75.3 ± 60).
maze learning. In addition, a restraint stress applied during Failure avoidance  or  escape  installs  depression
7 days to rats did not induce any effect on performance in and / or perceived by the lymphocyte count and
test   spatial  memory.  As  against,  10  days  contention parameters recorded in both behavioral protocols [25].
induce an increase in performance of stressed animals anxiety.
[22]. During stress the rat first becomes anxious. Its

We recorded in this axis inherent to changes induced digestive functions are disrupted. It develops
by restraint stress behavioral changes where time spent pathological behaviors substitution often repetitive, like
in the open  arms  is  increased  compared  to    controls searching  frantically  for  marking territory, eat or drink
(6.0 ± 1.0 vs 68.3 ± 39.2) this indicating possible too much, make excessive grooming, develop
depression installed. Under normal circumstances, the hyperactivity, renew loop course, assaulting the
animal shows a preference for the closed arms, less environment, etc. If the stress still continues, the rat
stressful than open arms and overhead. Increased anxiety becomes depressed or regressive. It will fall back on
results in longer or frequent visits to the closed arms. This himself to escape the cause of his problems. It does not
is the case for rats a sudden restraint stress for 10 days, move, stops feeding and remains indifferent to the
they spend less time in the closed arms than non-stressed demands of his entourage It also becomes much more
rats (228.5 ± 27.4 vs 258.33 ± 9.45). Their anxiety level is susceptible to disease [5,26].

actually works in constant interaction with the central
nervous system.

released by or under the control of the hypothalamic-
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During  a restraint stress or predation, CONCLUSION
catecholamines (adrenaline and noradrenaline) are
released within seconds by the endings of sympathetic At the  end of  this  experimental  work  we  have
nervous system and the adrenal medulla. CRH tried to assess the immune and behavioral changes in
(corticotropin-releasing hormone), generally considered response to stress in rats. Acute stress of predation, is
the primary mediator of the hypothalamic response to noticeable  by  an  apparent  depression  by    the
stress triggers activation of the hypothalamic-pituitary- presence  of  stressed   rats   in   the   open   arms
adrenal axis leading to the release of ACTH and compared to control rats spent less time in the open arms
glucocorticoids (cortisol). In addition to these two (75.3 ± 60 vs 6.00 ± 1.00).
channels, the activation of the hypothalamus leads to the The time spent in the closed arms is important this
release by the pituitary gland of antidiuretic hormone denotes installing anxiety confirmed by lymphocyte count
(ADH) or vasopressin, prolactin, TSH, growth hormone, and based on the results noticed in the open field test,
beta-endorphin and decreased the secretion of rats spend much more time in the border in that the
gonadotropins [27,28]. VIP also release (Vasoactive peripheral portion and the central portion compared with
Intestinal Peptide) is a neurohormone secreted from the controls (290.5 vs 284.66).
nerve endings. These mediators have the ability to The immune system in relation to the other two
influence immune and inflammatory reactions as systems homeostatic regulation responds to the types of
important  interconnections  between the endocrine and stress and declared states of anxiety and fear
immune     system    response,    especially      cytokines conditioning.
(IL-1, IL-2, IL-6, TNF).
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