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ABSTRACT
Chronic unpredictable mild stress (CUMS) model was developed as an animal model of depression more than two decades ago.
Important for this model is that after prolonged exposure of tested animals to a series of CUMS stressors, a condition like anhedonia
develops, which is noticed in the majority of depressive disorders. CUMS model is used now-a-days in numerous research related to
the neurobiological and biochemical changes associated with depressive disorder. Outcomes confirm that CUMS induces various
changes in tested animals, which reflect those seen in depressive illness. Because the effects of CUMS can be used in a more accurate
diagnosis of the pathophysiology of depressive disorders and expand knowledge of its pharmacology and pharmacotherapy, therefore
research in this area has been continued all the time. The animal models of depression like CUMS has contributed to the elucidation
of the pathophysiological and hormonal mechanisms of depression includes decreased neurogenesis, HPA axis alterations etc. This
model explores the association of depressive-like behavior in mice with changes in peripheral pro-inflammatory cytokines IL-1β, TNFα
and IL-6 level such as neuroinflammation by quantifying CD11b expression in brain areas known to be involved in the pathophysiology
of depression. The present review focuses on the CUMS procedure, various stressors and behavioral tests. The review also includes
neuronal process and mechanisms involved in the CUMS. Search was performed in PubMed, PsycInfo, Web of Science, Scopus and
Medline databases. A quality assessment yielded a total of 52 papers to be considered for the review by using strict inclusion and
exclusion criteria.
Keywords: Chronic unpredictable mild stress (CUMS), neuroinflammation, cytokines, anhedonia, neurogenesis, HPA axis,
hippocampus, infralimbic, psychopathological.

INTRODUCTION

D

epression may be a serious illness, generally
manifested by symptoms at the psychological,
behavioural and physiological levels. Various
attempts are created to develop animal models of
depression or a minimum of some aspects of the problem.
Most of the animal models share the common feature of
stress within the sort of varied stress measures or possibly
dislike procedures and chronic stress models appear
suitable for the experimental investigation of depression
than acute stress models.1,2
Unipolar depression is one in every of the leading causes
of injury. The pathophysiology of depression is
inadequately
understood. Evidence suggests
that
inflammation is related to depression. As an example, proinflammatory cytokines square measure found to be
prominent within the peripheral blood of depressed
subjects. Growing evidence has proposed that neuronal
loss and cellular atrophy are mediated by
neuroinflammation during the pathogenesis of
depression. Thus, it is commonly believed that
antidepressants exhibit ameliorated effects on depressivelike behavior by suppressing inflammatory mediators and
promoting
neurotrophic
factors.
Brain-derived
neurotrophic factor (BDNF), a representative member of
the neurotrophic factor family, governs the physiological

functions of the frontal lobe and hippocampal tissues by
regulating neuroplasticity.3
CHRONIC UNPREDICTABLE MILD STRESS (CUMS)
The chronic unpredictable mild stress (CUMS) model is
broadly used to mimic depressive behavior in rodents. In
this model, rats are exposed chronically to a constant
bombardment of unpredictable micro-stressors, resulting
in the development of a plethora of behavioural changes,
including decreased response to rewards, a behavioural
correlate of the clinical core symptom of depression,
anhedonia. CUMS contributes to endogenous depression
that is implicated in neuropsychiatric disorders, including
behavioural,
biochemical
and
neurochemical
derangements.4
CUMS procedure
CUMS has long been used as a model of depression. Most
effects of CUMS may be reversed by medicine,
illustrating a powerful predictive validity. In rodents,
CUMS conjointly has sensible features validity because
it will bring out depression-like symptoms. The CUMS
model includes the chronic sequent application to rats of a
range of very gentle stressors.5
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SL.
NO.

1

2

3

4

5

6

7

DAY

PROCEDURE

Monday

9:00 Closed light
11:00 Remove food and water, 20 h
cold–wet cage (200 ml water (4
°C)/cage)

Tuesday

Wednesday

Thursday

9:00 Change dry cage, restore food and
water, and 40 min of case shaking
(200 rpm)
9:40 Stop case shaking, continuous light
for 24 h
9:00 Closed light, record animal weight
10:00 24 h of tilted cage (45°), and
remove water
9:00 Stop tilted cage(45°), restore water,
and change to 5 mice/cage
15:00 Change to single cage, remove
food
9:00 Restore food, 40 min of case
shaking (200 rpm)
9:40 Stop case shaking, 20 h hot–wet
cage (200 mL water (45 °C)/cage)

Friday

Saturday

9:00 Change dry cage
10:00 24 h of tilted cage (45°), and
remove water

Sunday

9:00 Stop tilted cage (45°), restore
water, and change to 5 mice/cage
15:00 Change to single cage, continuous
light for 20 h

Stressors
SL.NO.

STRESSORS
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18.

Without sawdust + cage tilting

19.

Wet bedding

20.

Soiled bedding

21.

Rat droppings to mouse cages

22.

Overnight illumination

23.

Physical restraint

24.

Soiled cage

25.

Fasting for 48 h

26.

Empty water bottles

27.

Grouped housing

28.

Stroboscope lighting

29.

Restricted access to food

30.

Exposure to a foreign object (e.g., a piece of plastic)

31.

Small temperature reductions

32.

24 h social isolation

33.

24 h social crowding

34.

Hot stress in oven at 42̊° C

BEHAVIORAL TESTS
Sucrose Preference Test (Spt)
The SPT is generally used to estimate rodent behavior
associated with a human clinical depressive symptom by
assessing the ability to search for pleasure. This test was
conducted as described earlier. After the removal of water
for 12 hour, each mouse was simultaneously presented
with 2 premeasured bottles filled with water or 1% sucrose
solution (w/v) for 6 hour. Then the fluid ingestion was
recorded and the bottles were exchanged their place for
an extra 6 hour. The sucrose preference was defined as
follows: 6

1.

Forced swimming in cold water (4̊° C)

2.

Swimming in 45̊° C hot water

3.

Deprivation of water and food for 24 h

4.

Noise

5.

Intermittent white noise

6.

Tail squeezing (2 min)

7.

Inversion of the light/dark cycle

8.

Cage shaking (30 min)

9.

Cage tilting (12 or 15 h)

10.

Damp sawdust (12 or 15 h)

11.

Confinement in a tube (3 h) 20

Forced Swim Test

12.

Testing the dark phase and reversed light– dark
cycle

13.

Predator sounds

14.

Placement in an empty cage

15.

Placement in an empty cage with water on the
bottom

16.

Switching cages

17.

Without sawdust + cat feces

Individual rats were placed in a clear plastic cylinder. The
diameter of cylinder was 23cm. The peak of the cylinder
was 65cm that was filled with 40cm of clear water at 25°C.
The duration of the test was 5min and a trained
investigator scored the behavior of the animals. Immobility
was outlined because the absence of all movement except
minor movement that's commonly needed for the
mouse to settle its head higher than the
surface. Consequently, the rat was towel dried

Tail Suspension Test
The tail suspension test is frequently used to study
depressive-like behaviors in mouse and it was performed
according to previous methods with small modification in
procedure. Briefly, mice tail were suspended in a hook by
adhesive tape. The hook was located approximately 1 cm
from the tip of the tail and which was 50 cm above the
floor. Each animal was isolated to avoid hindrance during
the experiment. The immobility was defined as the
absence of movement during the last 4 min of the 6 min
test. 6
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and came to its home cage. The water used in the test was
replaced between each animal testing cycle. 6
METHODOLOGICAL ISSUES IN CUMS MODEL
In the standard version of the CUMS protocol, as described
by Willner and colleagues, male Lister hooded rats are first
trained to consume a weak sucrose solution, which was
available for 60 min in the home cage, following 20-h food
and water deprivation. The concentration of sucrose used
was 0.7070 (w:v) in the early experiments, and was slightly
higher in more recent studies. The choice of sucrose
concentration is dictated by the fact that the sucrose
concentration intake function is bell-shaped. At low
concentrations, on the ascending limb of the
concentration-intake function, sucrose intake rises
monotonically with concentration, and intake is
monotonically related to reward value, as assessed by
preference measures in choice tests.7However, at high
concentrations, on the descending limb of the
concentration-intake function, intake is no longer related
in a simple way to reward value. For CUMS studies, sucrose
concentration was set midway up the ascending limb of
the concentration-intake function (1%), so that changes in
responsiveness to reward, in either direction, would be
reflected in corresponding changes in sucrose intake. The
training phase of the procedure typically lasts for 2-3
weeks. Subsequently, half of the animals are subjected to
CUMS, and sucrose intake tests are conducted once
weekly. The standard CUMS protocol consists of the
sequential application of a variety of mild stressors, each
for a period of between 2 and 20 h, in a schedule that lasts
for a full week, and is repeated thereafter. 8
The schedule typically consists of: two 20-h periods of food
and water deprivation, one immediately prior to the
sucrose intake test, the other followed by 2 h of restricted
access to food (scattering of a few 45 mg precision pellets
in the cage); 9one additional 16-h period of water
deprivation; two periods of continuous overnight
illumination; two periods (7 and 17 h) of 45 degree cage
tilt; one 17-h period of paired housing; one 17-h period in
a soiled cage (100 ml water in sawdust bedding); two
periods (3 and 5 h) of intermittent white noise (85 dB);
three periods (7, 9, and 17 h)10of low intensity stroboscopic
illumination (60 flashes/minute). In the paired housing
condition, animals are always housed in the same pairs,
but the location alternates between the home cages of
each member of the pair.11CUMS reliably causes a
decreased intake of sucrose, relative to non-stressed
control animals, which, once established, can be
maintained by continued application of CUMS for 3
months or more, and persists for 2-3 weeks following the
termination of CUMS.12Although the majority of studies in
this model have used Lister hooded rats, sucrose intake is
also suppressed by CUMS in Long Evans rats. Strain
differences have been reported in other animal models of
depression, and it was recently reported that sucrose
intake was more suppressed by CUMS in an inbred
Sprague-Dawley-derived hypercholinergic strain (FSL) than
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in the corresponding hypocholinergic strain (FRL).
Although control animals are described as "non-stressed,"
they are, in fact, subjected to two stressors, which could
potentially confound the results: all animals are housed
singly and sucrose consumption tests are routinely carried
out following 20-h food and water deprivation, applied
equally to "stressed" animals and "controls." 13,14
However, neither of these factors is responsible for the
difference in sucrose intake between CUMS-exposed and
control animals: Sucrose intake was decreased by CUMS to
a similar extent in singly-housed and paired-housed
animals, and also similar proportional decreases were seen
in deprived and non-deprived as in animals. However,
relative to testing with deprivation, intakes in nondeprived animals were both smaller and more variable,
greatly reducing the statistical power of the experiment.
Testing is therefore carried out following deprivation in
order to reduce the number of animals needed to obtain
statistically significant effects. Studies have been carried
out to examine whether any of the elements of the CUMS
protocol are either necessary or sufficient to cause
anhedonia. In these experiments the CUMS timetable was
first simplified by simply presenting stressors overnight,
rather than at all times of day and night. Using this
simplified procedure, the effects of subsets of stress
elements were examined. This revealed particularly potent
effects of a subset of three elements, each presented twice
weekly: paired housing, exposure to wet bedding, and 45 °
cage tilt. 15
The effects of each of these elements individually were
therefore examined on single and repeated presentation.
Of the various elements used, the only one that by itself
reduced sucrose intake was paired housing. However, the
effects of a single weekly pairing showed rapid
habituation, and the effects of 6 weekly pairings (i.e.,
almost every night) also showed habituation, though more
slowly. Although paired housing (in animals normally
housed singly) appears to be the single most potent
element in the CUMS protocol, it is not a necessary
element. Experiments have also been conducted in which
pairing was simply removed from the standard protocol. In
three successive replications, the remaining elements, in
combination, were found to decrease sucrose intake,
despite the fact that none of them did so individually.
Furthermore, while the effect of 6 weekly pairings
habituated after 4-5 weeks, the effects of 2 weekly
pairings, in combination with four other elements that in
themselves were ineffective, were large and persistent.
Thus, no one element of the CUMS protocol is either
necessary or sufficient to maintain a persistent decrease in
sucrose intake, but variety does appear to be essential.
NEURONAL PROCESS INVOLVED IN CUMS MODEL
Until recently, several researches have indicated that
depression happens recognition to the various changes
within the body, which can result from the reduction of
structural flexibility of neurons. CUMS performed on
rodents is generally wont to make a case for the
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pathophysiology of nerve inflammation in depression
associated to assess disorders related to an enlarged risk
of neurodegenerative disorders. Clinical and pre-clinical
information prove that depression is related to activation
of the immune system that is manifested as the
inflammation state. Particularly,16 this problem is
characterized by a rise in pro-inflammatory cytokines like
TNF and interleukin-6. Depression can also be caused by
increase in peripheral protein. The drug medical care
involves administration of their antagonists or
antidepressants and supporting the medicine properties of
cytokines. Chronic exposure to the stress within the CUMS
model features a massive influence on the brain regions
concerned in memory and learning method in rodents.
Discovered dysfunctions are in the middle of disturbances
within the secretion system of HPA and various changes
within the advanced cascades of living thing processes
involving G proteins, super molecule kinases, second
messengers, and transcription factors. Several studies
have shown a link between disorders caused by varied
semi-permanent acting stress factors and depression.17
Chronic stress causes a series of physiological changes in
human body. One in all the foremost vital is that the
activation of the HPA, that is related to excessive release
of adrenal cortical steroid (called “stress hormone”) within
the blood. Moreover, enlarged glucoco-rticosteroids (GKS)
level, induces harm to the dopaminergic, serotoninergic or
glutamatergic neurons. GKS additionally cause the
reduction in dendrites branching and reduction within the
variety of nerve fibre spines. Enlarged GKS blood levels
moreover result in inhibition of growing method. The
importance of these changes is reduction in size of the
hippocampus and therefore the frontal area that is
characteristic for patients with severe depression.
Disorder of the HPA is one in all the primary vital
mechanism of depression. Moreover, enlarged release of
adrenocorticotropin (CRH), caused by adrenocorticotropin
(ACTH) emotional issue (CRF) is discovered. CRF plays a
really vital role within the body’s response to varied stress
stimuli, by sweetening of CRH and adrenal cortical steroid
secretion. Moreover, CRH has its own terribly robust
psychedelic effects (anxiety- or depressive-like reaction,
sleeping and ingestion disorders). Chronic stress causes
the enhanced CRH secretion as a result of the super
molecule kinases phosphorylation and of CREBtranscription issue activation. CRH acts on receptors within
the adenohypophysis and causes stimulation of
corticotropin release. Moreover, corticotropin will
increase the synthesis and release of adrenal GKS (e.g.,
cortisol). In chronic depression, 2 opposing processes
occur at the same time, i.e., stimulation of corticotrophin
secretion by too secreted CRH and ACTH-induced robust
inhibition to enlarged release of adrenal cortical steroid.
The results of a recent study clearly show that adding a
factor secret CRH to the mouse order, considerably will
increase anxiety reactions, and additionally enhances
responses to worry. 18
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The influence of CRH on anxiety processes runs through
the cell receptor CRHR1 within the pituitary and
alternative brain structures, like the body structure
pathway and therefore the frontal area. Direct mechanism
of adrenocorticotropin action is not totally understood,
attributable to interaction with multiple neurohormonal
and neurochemical systems. Several studies confirmed the
link between CRH and monoaminergic neurochemical, i.e.,
5-hydroxy tryptamine (5-HT, serotonin) and catecholamine
(NA). This truth is confirmed by a big influence of CRH on
the aminoalkanoic acid enzyme activity taking part within
the Na synthesis. Desire is related to the CRH interactions
with some endogenous substances that regulate desire
like leptin.
The hippocampus and frontal area i.e.,19 structures
answerable for emotional responses, are notably liable to
this concern. Studies conducted on laboratory animals in
CUMS model have shown that long stressors cause atrophy
of hippocampal pyramidic cells of CA3 and lower the
resistance to alternative damaging agents (e.g., symptom
and hypoxia). Chronic stress additionally impairs the
growing that happens within the hippocampus and
therefore the associative cortex. Thus, the growing is
restricted and in consequence hippocampus (structure
answerable for emotional responses) size undergoes
reduction.20
Microglia are brain equivalent of peripheral immune cells
i.e., lymphocytes. It was found throughout the brain
and represent the prime cluster of cells that are activated
in response to immune challenge. Microglia’s activation
alters the subject’s response to worry. 21It is useful within
the starting, as for long run synergism and growing in
hippocampus, mediate through neurotransmitters and
inflammatory cytokines like glucocorticoids and IL-1. 22
However, it continues for long, it will progress towards
vegetative cell injury and degeneration. Any kind of stress
like traumatic brain injury, neural structure accidents,
neurodegenerative diseases and infections will result in
microglial activation. Moreover, microglial activation and
therefore the ensuing neuroinflammation is also
concerned
within
the
pathophysiology
of
neurodegenerative
disorders
and
depressive
illness.23Increasing epidemiologic information counsel a
relationship among inflammation, depression and
neurodegeneration. Epidemiologic studies have shown
that depressed subjects are a lot of apparently to develop
chronic disease like Alzheimer’s disease (AD) or Parkinson
disease (PD) in older ages. Any diagnosis studies counsel
that neuroinflammation can be one in all the mechanisms
concerned during this association. 24,25
Vaso-constrictive has been shown to suppress noble
metal-induced protein and chemokine production and to
extend microglial migration and therefore the bodily
process, whereas antidepressants like impramine
hydrochloride are shown to limit amyloid brain deposition
within the mouse.26 This later impact is mediate by a
decrease in TNFα expression. Brain imaging studies in
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humans have shown that depression or depressive-like
states are associated to morphological (e.g., reduced
volume of the hippocampus and enlarged basal ganglion
volume) moreover as functional/molecular brain
alterations (such as reduced activation of the temporal
cortex and insula;27 enlarged activity within the neural
structure, ventromedial anterior and anterior cingulate
cortices; enlarged activation of the amygdala; reduced
hippocampal neurogenesis;28 and altered BDNF levels
within the nucleus accumbens). It will be hypothesized that
a number of these brain changes can be associated with
neuroinflammatory method and notably microglial
activation.29 However, at now, only a few studies have
tried to look at the impact of stress-induced microglial
activation within the varied brain areas proverbial to be
concerned within the pathophysiology of depression.
Consequently, the target of this study was to assess the
power of the unpredictable chronic gentle stress (CUMS)
model, a valid gnawer model of depression, to elucidate
the role of neuroinflammation within the pathophysiology
of depression and any connected increase within the risk
of neurodegenerative disorders. Therefore it had been
wanted to exist microglial activation in mice exposed to
the CUMS procedure during a set of brain regions, namely,
the cortex (infralimbic, prelimbic, medial orbital,
cingulate), nucleus accumbens (core, shell), caudate basal
ganglion, amygdala, bed nucleus of the stria terminalis and
hippocampus (Cornu Ammonis one & three, rough
complex body part, polymorphous layer and molecular
layer of the rough gyrus). It tends additionally compared
these results to the consequences of microorganism
lipopolysaccharide, a well known substance of neuroglia.30
Moreover, to check the stress-induced neuroinflammation
with the peripheral immune alterations, we tend to
measured bodily fluid levels of pro-inflammatory
cytokines. 31
Neuronal mechanism
In recent years, a strong consensus has emerged that the
mesolimbic dopamine (DA) projection from the ventral
tegmental area (VTA) to the nucleus accumbens plays a
crucial role in mediating the behavioural effects of
rewards, 32,33 one of the most important lines of evidence
being the suppression of rewarded behaviour by DA
receptor antagonists. There are striking parallels between
the effects of DA receptor antagonists and those of CUMS.
34,35

3. Attenuation
conditioning. 38
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of

food-induced

place

preference

4. Attenuation of amphetamine- and morphine-induced
place preference conditioning; again, an effect localized to
the accumbens. 39
5. An increase in electrical threshold for ICSS through
electrodes implanted in the VTA. 40
In view of the extent of behavioural similarities between
DA antagonist- and CUMS-treated animals, the mesolimbic
DA system has formed a natural focus for studies of the
neural mechanisms underlying CUMS-induced anhedonia
and its reversal by antidepressant drugs.
Presynaptic Mechanisms
Three or seven weeks exposure to CUMS increased the
concentration of DA and 5HT and their metabolites in
limbic areas, but not in the caudate nucleus;
concentrations of NA were unaltered by CUMS. 41In
subsequent experiments, DA release was measured in
vivo, in anaesthetized animals, using fast cyclic
voltammetry. In these studies, CUMS increased the
electrically-stimulated release of DA, and again, these
effects were observed in the nucleus accumhens only, not
in the caudate nucleus. 42 A related observation was that
CUMS also decreased the sensitivity of inhibitory DA
autoreceptors, again, in the nucleus accumbens only,
consistent with earlier behavioural observations that
CUMS decreased sensitivity to a low (autoreceptorselective) dose of apomorphine. 43
These studies point to the nucleus accumbens as a region
significantly involved in mediating the effects of CUMS. 44
However, these presynaptic changes cannot in themselves
explain the alterations in sensitivity to reward. 45 One
immediate problem is that CUMS apparently increases DA
release in the accumbens, as observed also with acute
stressors, which is difficult to reconcile with a neurolepticlike behavioural profile. 46 A second problem is that the
effects of chronic imipramine were very similar to those of
CUMS.47 Thus, chronic treatment (5 weeks) with
imipramine (5 mg/kg/day) normalized sucrose intake, but
also increased electrically-stimulated DA release to an
extent similar to that seen following CUMS. Furthermore,
imipramine did not reverse the increased DA release in
CUMS-exposed animals.48
Postsynaptic Mechanisms

Effects of DA antagonists comparable to those described
above for CUMS include:
1. Selective suppression of the intake of, and preference
for, dilute sucrose solutions while sparing consumption of
more concentrated solutions. This effect of neuroleptics
has been shown to be localized within the nucleus
accumbens.36
2. Attenuation of the intake-reducing and rate-enhancing
effects of high sucrose content on the consumption of wet
mash. 37

The similarity in the presynaptic effects of imipramine and
CUMS suggests that changes in sensitivity to reward in this
model are more likely to be mediated postsynaptically.
Consistent with this hypothesis, a significant decrease in
the number of D2 receptors in the nucleus accumbens was
observed following prolonged (7 weeks) exposure to
CUMS. Functional evidence of postsynaptic receptor
subsensitivity was provided by a series of experiments
assessing rewarding and locomotor stimulant effects of
the D2/D3 agonist, quinpirole, administered at
postsynaptically active doses (100-400 μg/kg).49
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Locomotor activity was assessed by the distance traversed
in a 45-min session in a runway; rewarding effects were
assessed using the place conditioning paradigm, with
administration of quinpirole on either the initially
nonpreferred (white) or the initially preferred (black) side.
In a further place preference experiment, quinpirole was
administered directly within the nucleus accumbens (0.75
μg/side). In all experiments, responses to quinpirole were
attenuated or abolished following CUMS. It therefore
appears that anhedonia in CUMS-exposed animals results
from subsensitivity of reward-related D2 receptors in the
nucleus accumbens. 50 Our working hypothesis is that this
effect is secondary to a prolonged and persistent
overexposure to DA, resulting from an increase in DA
release. Interestingly, subsensitivity to DA agonists has
also been reported in the hypocholinergic FSL strain, which
show increased susceptibility to the anhedonic effect of
CUMS. 51
A small decrease in the number of D2 receptors has also
been observed in FSL animals, though this effect was not
replicated in a later study. Antidepressant drugs have
traditionally been assumed to exert their clinical effects
through an interaction with NA or 5HT systems. 52
However, after chronic administration, antidepressants
have also been found to potentiate the psychomotor
stimulant effects of DA agonists, administered systemically
or by direct injection into the nucleus accumbens. 53,54
Strong evidence that antidepressants reverse CUMSinduced anhedonia by potentiating DA transmission was
provided by a series of studies in which the therapeutic
response to tricyclic antidepressants was reversed by DA
receptor antagonists. In these experiments, which were
carried out following successful chronic treatment of
CUMS-exposed animals with antidepressants, DA receptor
antagonists were administered acutely immediately prior
to sucrose intake tests, at low doses that are without effect
in untreated animals or in non-stressed animals. 55
The effects of D1 (SCH-23390) and D2 (pimozide, sulpiride,
raclopride) antagonists were similar: all decreased sucrose
intake in antidepressant-treated stressed animals, but not,
at low doses, in any other group. By contrast, the 5HT
receptor antagonist metergoline, which reverses certain
other actions of antidepressants, was without effect in
stressed animals successfully treated with imipramine.
56
The most striking finding from this series of experiments
was that the therapeutic effects of fluoxetine and
maprotiline in the CUMS model, which act primarily as 5HT
and NA reuptake inhibitors, respectively, were also
reversed by acute administration of raclopride (100
μg/kg).57 This suggests that sensitization of D2 receptors
within the nucleus accumbens may represent a final
common pathway for the anti-anhedonic actions of
antidepressant drugs and could well explain why it is that
so little progress has been made in identifying groups of
depressed patients who respond preferentially to 5HT or
NE uptake inhibitors.58,59,60
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CONCLUSION
CUMS animal model is now a valuable tool to investigate
the neurobiological, behavioral and hormonal changes
underlying the psychopathology associated with stress. It
plays a very important role in understanding the
pathophysiological mechanisms of depression and efficacy
of antidepressant therapy. So far, many studies have
confirmed that CUMS contributed to the exploration of
many pathophysiological mechanisms of depression, such
as inhibition of neurogenesis in the hippocampus, a
disorder of the HPA axis, peripheral changes in the level of
pro-inflammatory cytokines, increased lipid peroxidation,
reduced glutathione level, increased levels of endogenous
oxidative enzymes, and numerous nerve inflammations.
The purpose of CUMS animal model is therefore to
determine the relation between the behavioral changes
caused by stressful situations which tested animals are
subjected to, and the identification of the clinical
symptoms of depression.
REFERENCES
1.

Ying W, Manjun S, Wang L, Hui T, Haishan W, Beibei Z et al,
L-theanine improves depressive behavioral deficits by
suppressing microglial activation in a rat model of chronic
unpredictable mild stress, Int J Clin Exp Med 10(3), 2017,
4809-4818.

2.

Leonardo MC, Letícia FP, Michele S, Luisa D, Juliana H, Régis
M et al, The effect of unpredictable chronic mild stress on
depressive-like behavior and on hippocampal A1 and striatal
A2A adenosine receptors, Physiology & Behavior, 109,
2013,1–7.

3.

Rai KF, Elsa I, Arnaud T, Anne-Marie LG, Nicolas A, Frederic
M et al, Is unpredictable chronic mild stress (UCMS) a
reliable
model
to
study
depression-induced
neuroinflammation, Behavioural Brain Research, 231, 2012,
130–137.

4.

Yann SM, Catherine B, Wim EC, Mineur Effects of
unpredictable chronic mild stress on anxiety and
depression-like behavior in mice, Behavioural Brain
Research 175, 2006, 43–50.

5.

Xinfei M, Zhenhua Z, Sheng G, Jinao D, The effect of
deoxyschizandrin on chronic unpredictable mild stress–
induced depression, Wiley Online Library, 2020, 01-08.

6.

Chun-MD, Jian-Rong Z, Teng-Fei W, Yue W, Hui-Sheng C,
Liang L, SRT2104 attenuates chronic unpredictable mild
stress-induced depressive-like behaviors and imbalance
between microglial M1 and M2 phenotypes in the mice,
Behavioural Brain Research 2019, 1-25.

7.

Musca R, Kyprianou T, Osman M, Phillips G, Willner P,
Sweetness-dependent facilitation of sucrose drinking by
raclopride is unrelated to calorie content, Pharmacol
Biochem Behay, 40, 1992, 209-213.

8.

Phillips G, Muscat R, Willner P, Different anatomical
substrates for neuroleptie-induced response decrement and
neuroleptic-induced anhedonia, Behav. Pharmacol, 2, 1991,
129-141.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net
©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

101

Int. J. Pharm. Sci. Rev. Res., 64(1), September - October 2020; Article No. 19, Pages: 96-103
9.

ISSN 0976 – 044X

Muscat R, Papp M, Willner P, Reversal of stress-induced
anhedonia by the atypical antidepressants, fluoxetine and
maprotiline, Psychopharmacology.

26. Bentivoglio M, Mariotti R, Bertini G, Neuroinflammation and
brain infections: historical context and current perspectives,
Brain Res Rev, 66, 2011, 152–73.

10. Muscat R, Papp M, Willner P, Antidepressant-like actions of
dopamine agonists in an animal model of depression, Biol.
Psychiatr, 31, 1992, 937-946.

27. Ownby RL, Crocco E, Acevedo A, John V, Loewenstein D,
Depression and risk for Alzheimer disease: systematic
review, meta-analysis, and metaregression analysis, Arch
Gen Psychiatry, 530, 2006, 8-63.

11. Muscat R, Sampson D, Willner P, Dopaminergic mechanism
of imipramine action in an animal model of depression, Biol.
Psychiatr, 28, 1990, 223-230.
12. Muscat R, Towell A, Willner P, Changes in dopamine
autoreceptor sensitivity in an animal model of depression,
Psychopharmacology, 94, 1988, 545-550.
13. Sampson D, Muscat R, Willner P, Reversal of antidepressant
action by dopamine antagonists in an animal model of
depression, Psychopharmacology, 104, 1991, 491-495.
14. Willner P, Sampson D, Papp M, Phillips G, Muscat R, Animal
models of anhedonia, Animal models of psychiatric
disorders, 3, 1991, 71-99.
15. Muscat R, Willner P, Suppression of sucrose drinking by
chronic mild unpredictable stress: A methodological
analysis, Neurosei. Biobehav. Rev, 16, 1992, 507-517.
16. Yalcin I, Aksu F, Belzung C, Effects of desipramine and
tramadol in a chronic mild stress model in mice are altered
by yohimbine but not by pindolol, Eur. J. Pharmacol, 514,
2005, 74-165.
17. Brien S.M, Scott L.V, Dinan T.G, Cytokines: abnormalities in
major depression and implications for pharmacological
treatment, Hum. Psychopharmacol, 19(6), 2004, 397-403.
18. De Andrade J.S, Chronic unpredictable mild stress alters an
anxiety-related defensive response, Fos immunoreactivity
and hippocampal adult neurogenesis, Behav. Brain Res, 1,
2013, 81-90.

28. Jacob EL, Gatto NM, Thompson A, Bordelon Y, Ritz B,
Occurrence of depression and anxiety prior to Parkinson’s
disease, Parkinsonism Relat Disord, 16, 2010, 576–81.
29. Heneka MT, Nadrigny F, Regen T, Martinez-Hernandez A,
Dumitrescu-Ozimek L, Terwel D, Locus ceruleus controls
Alzheimer’s disease pathology by modulating microglial
functions through norepinephrine, Proc Natl Acad Sci U S A,
107, 2010, 6058–63.
30. Chavant F, Deguil J, Pain S, Ingrand I, Milin S, Fauconneau B,
Imipramine, in part through tumor necrosis factor alpha
inhibition, prevents cognitive decline and beta-amyloid
accumulation in a mouse model of Alzheimer’s disease, J
Pharmacol Exp Ther 332, 2010, 505–14.
31. Tanti A, Belzung C, Open questions in current models of
antidepressant action, Br J Pharmacol, 159, 2010, 1187–200.
32. Wiliner P, Scheel-Kruger J, The mesolimbic dopamine
system: From motivation to action, Chichester: Wiley, 1991.
33. Wiliner P, Phillips G, Muscat R, Suppression of rewarded
behaviour by neuroleptic drugs: Can't or won't, and why,
Chichester: Wiley, 1991, 251-271.
34. Wise R. A, Neuroleptics and operant behaviour: The
anhedonia hypothesis, Behav. Brain Sci, 5, 1982, 39-87.
35. Wise R. A, The brain and reward, Oxford: Oxford University
Press, 1989, 377-424.

19. Parker K.J, Schatzberg A.F, Lyons D.M, Neuroendocrine
aspects of hypercortisolism in major depression, Horm.
Behav, 43(1), 2003, 60-66.

36. Phillips G, Muscat R, Willner P, Different anatomical
substrates for neuroleptie-induced response decrement and
neuroleptic-induced anhedonia, Behav. Pharmacol, 2, 1991,
129-141.

20. Drevets W.C, Neuroimaging and neuropathological studies
of depression: implications for the cognitive-emotional
features of mood disorders, Curr. Opin. Neurobiol, 11(2),
2001, 240-249.

37. Sampson D, Muscat R, Phillips G, Willner P, Decreased
reactivity to sweetness following chronic exposure to mild
unpredictable stress or acute administration of pimozide,
Neurosci. Biobehav. Rev, 16, 1992, 519-524.

21. Gleason OC, Fucci JC, Yates WR, Philipsen MA, Preventing
relapse of major depression during interferon-alpha therapy
for hepatitis C – a pilot study, Dig Dis Sci 2557, 2007, 52–63.

38. Spyraki C, Fibiger H. C, Phillips A. G, Attenuation by
haioperidol of place preference conditioning using food
reinforcement, Psychopharmacology, 77, 1982, 379-382.

22. Hanisch UK, Kettenmann H, Microglia: active sensor and
versatile effector cells in the normal and pathologic brain,
Nat Neurosci 10, 2007, 1387–94.

39. Carr G. D, Fibiger H. C, Phillips A. G, Conditioned place
preference as a measure of drug reward, In: Liebman J. M,
Cooper S. J, eds. The neuropharmacological basis of reward,
Oxford University Press, 1989, 264-319.

23. Yirmiya R, Goshen I, Immune modulation of learning,
memory, neural plasticity and neurogenesis, Brain Behav
Immun 25, 2011, 181–213.
24. Rola R, Mizumatsu S, Otsuka S, Morhardt DR, NobleHaeusslein LJ, Fishman K, Alterations in hippocampal
neurogenesis following traumatic brain injury in mice, Exp
Neurol, 202, 2006, 189–99.
25. Wang Q, Tang XN, Yenari MA, The inflammatory response in
stroke, J Neuroimmunol, 184, 2007, 53–68.

40. Phillips A. G, Fibiger H. C, Neuroanatomical bases of
intracranial self-stimulation: Untangling the Gordian knot,
In: Liebmann J. M, Cooper S. J, The neuropharmacological
basis of reward, Oxford: Oxford University Press, 1989, 66105.
41. Willner P, Klimek V, Golembiowska K, Muscat R, Changes in
mesolimbic dopamine may explain stress-induced
anhedonia, Psychobiology, 19, 1991, 79-84.
42. Stamford J. A, Muscat R, O'Connor J. J, Patel J. J, Wieczorek
W. J, Kruk Z. L, WiUner P, Voltammetric evidence that

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net
©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

102

Int. J. Pharm. Sci. Rev. Res., 64(1), September - October 2020; Article No. 19, Pages: 96-103

ISSN 0976 – 044X

subsensitivity to reward following chronic mild stress is
associated with increased release of mesolimbic dopamine,
Psychopharmacology, 105, 1991, 275-282.

51. Papp M, Muscat R, Willner P, Subsensitivity to rewarding
and locomotor stimulant effects of a dopamine agonist
following chronic mild stress, Psychopharmacology (Bed).

43. Muscat R, Towell A, Willner P, Changes in dopamine
autoreceptor sensitivity in an animal model of depression,
Psychopharmacology, 94, 1988, 545-550.

52. Crocker A. D, Overstreet D. H, Changes in dopamine
sensitivity in rats selectively bred for difference in
cholinergic function, Pharmacol. Biochem. Behav, 38, 1991,
105-108.

44. Blanc G, Herve D, Simon H, Lisoprawsk A, Glowinski J, Tassin
J. P, Response to stress of mesocortical frontal dopaminergic
neurons in rats after long-term isolation, Nature, 284, 1980,
265-276.
45. Dunn A. J, Stress-related activation of cerebral dopaminergic
systems, Ann. N.Y. Acad. Sc, 537, 1988, 188-205.
46. Kalivas P. W, Abhold R, Enkephalin release into the ventral
tegmental area in response to stress: modulation of
mesocorticolimbic dopamine, Brain Res, 414, 1987, 339348.
47. Thierry A. M, Tassin J. P, Blanc G, Glowinski J, Selective
activation of the mesocortical dopamine system by stress,
Nature, 263, 1976, 242-244.
48. Zacharko R. M, Anisman H, Stressor-provoked alterations of
intracranial self-stimulation in the mesocortiolimbic
dopamine system: An animal model of depression, In:
Willner P, ScheelKruger J, eds, The mesolimbic dopamine
system, from motivation to action, Chichester, Wiley, 1991,
411-442.
49. Fuller R. W, Hemrick-Luecke S. K, Decrease in hypothalamic
epinephrine concentration and other neurochemical
changes produced by quinpirole, a dopamine agonist, in
rats, J. Neural Transm, 61, 1985, 161-173.
50. Sokoloff P, Giros B, Martres M.P, Bouthenet M.L, Schwartz
J.C, Molecular cloning and characterization of a novel
dopamine receptor (D3) as a target for neuroleptics, Nature
347, 1990, 146-151.

53. Klimek V, Maj J, Repeated administration of antidepressant
drugs enhanced agonist affinity for mesolimbic D-2
receptors, J. Pharm. Pharmacol, 41, 1989, 555-558.
54. Maj J, Behavioral effects of antidepressant drugs given
repeatedly on the dopaminergic system, In: Gessa G. L, Serra
G, eds, Dopamine and mental depression, New York:
Pergamon Press, 1989, 39-146.
55. Willner P, Sensitization to the actions of antidepressant
drugs, In: Emmett-Oglesb M. V, Goudie A. J, eds,
Psychoactive drugs: Tolerance and sensitization, Clifton N J:
Humana, 1989, 407-459.
56. Muscat R, Papp M, Willner P, Reversal of stress-induced
anhedonia by the atypical antidepressants, fluoxetine and
maprotiline, Psychopharmacology.
57. Muscat R, Sampson D, Willner P, Dopaminergic mechanism
of imipramine action in an animal model of depression, Biol.
Psychiatr, 28, 1990, 223-230.
58. Sampson D, Muscat R, WiNner P, Reversal of antidepressant
action by dopamine antagonists in an animal model of
depression, Psychopharmacology, 104, 1991, 491-495.
59. Mineur Y.S, Belzung C, Crusio W.E, Effects of unpredictable
chronic mild stress on anxiety and depression like behavior
in mice, Behav. Brain Res, 175, 2006, 43–50.
60. Luo J, Neotrofin reverses the effects of chronic
unpredictable mild stress on behavior via regulating BDNF,
PSD-95 and synaptophysin expression in rat, Behav. Brain
Res, 253, 2013, 48-53.

Source of Support: None declared.
Conflict of Interest: None declared.
For any question relates to this article, please reach us at: editor@globalresearchonline.net
New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net
©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

103

