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Abstract  
Background: Major Depressive Disorder is a common mental illness characterized by persistent low mood, cognitive impairment, anhedonia, 

weight gain, or loss and several other symptoms, ranging from psychomotor to cognitive impairments. Commonly available antidepressants 

show side effects and limited efficacy; therefore, an alternative is to be considered. Capparis sepiaria (Capparaceae) is a plant used in traditional 

medicine to treat mental disorders. The aim of this study was to investigate possible antidepressant-like effects of the aqueous lyophilizate of 

Capparis sepiaria in Wistar rats.  

Methods: Depressive-like behavior was induced using restraint stress for 14 days. The forced swimming test, the open field test, the sucrose 

preference test, body weight, and the food consumption were done to assess depressive-like behavior. On day 15 animals were sacrificed and 

the adrenal glands mass and the hippocampi were collected for Hypothalamo-pituitary-axis activity and oxidative stress markers assessment.  

Results: The aqueous lyophilizate of the root bark of Capparis sepiaria increased swimming time and decreased immobility time (p<0.001) in the 

forced swimming test and, increased sucrose consumption in the sucrose preference test (p<0.001). In the open field test, there was no 

difference in the number of lines crossed between groups. Chronic stress significantly increased adrenal weight (p<0.05) which was prevented 

by the aqueous lyophilizate of Capparis sepiaria at the dose 10 mg/kg. Chronic stress decreased food consumption and weight which was 

prevented by the aqueous lyophilizate of Capparis sepiaria. The lyophilizate increased the reduced glutathione (GSH) level (p<0.001), and 

Catalase activity (p<0.001), and decreased the malondialdehyde level (p<0.001) in the determination of some oxidative stress markers. 

Conclusion: These results suggest that the aqueous lyophilizate of the roots bark of C. sepiaria possesses antidepressant-like effects. 
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Background 
 

Major depressive disorder (MDD) or depression is a leading cause 

of disability worldwide, affecting 4.4% of the population, making it 

one of the most prevalent health-related causes of human suffering 

[1-2]. It is a chronic disease threatening human health that is 

characterized by persistent low mood, slow thinking, cognitive 

impairment, dysphoria, anhedonia, sleep problems, weight gain or 

loss, and several other symptoms, ranging from psychomotor to 

cognitive impairments [3-4]. Depression is also known to be a 

major risk factor for fatal outcomes such as suicide [5]. It is a 

disease that can touch both youths and adults and according to 

WHO more than 800,000 individuals worldwide die from suicide 

each year [2]. In a recent meta-analysis on the global effect of the 

COVID-19 pandemic on the general population, Salari et al. [6] 

reported a pooled prevalence of 33.7% for depression, with a 

predominance in females. Despite tremendous progress in 

neuroscience research over the past few decades, the 

pathophysiology of MDD has not been fully elucidated [7]. Many 

risk factors such as environmental, genetic, and biological are 

thought to be implicated in the etiology of the pathology [8]. 

According to the diversity of clinical forms, two depressive subjects 

may exhibit different symptom profiles [9-11]. The neurobiology 

main hypothesis of MDD stipulates a strong activity of monoamines 

oxidase with consequently a decrease of neurotransmitters such as 

serotonin, dopamine, and noradrenaline [12-13]. Coupled with that, 

studies revealed that chronic stress or early life stress exposure, 

and sensitization of deregulation in the HPA axis represent a 

potent risk factor for depression [8, 14]. Several recent research 

link the dysregulation of the HPA axis to adrenal gland hypertrophy 

associated with hypercortisolemia, with the reduction of secretion 

of neurotransmitters such as serotonin [14].  This deregulation is 

also thought to cause excessive production of reactive oxygen 

species [15]. Oxidative stress is caused by an imbalance between 

ROS production and antioxidant defenses. Excessive production of 

ROS would lead to the peroxidation of lipids membrane, and DNA 

damage, leading to altered brain function associated with 

depression [16-19].  

The accidental discovery of the first drugs with 

antidepressant efficacy in the 1950s, the tricyclic antidepressants 

(TCAs) and the monoamine oxidase inhibitors (MAOIs) was 

followed by an enthusiastic period, when a series of a rationally 

designed class of psychotropic medications, the selective serotonin 

reuptake inhibitors (SSRIs) and serotonin and norepinephrine 

reuptake inhibitors (SNRIs), were developed and marketed in the 

late ‘80 and ‘90s [20-21]. Instead, heterogeneity in the 

pathophysiology of depression makes it resistant because the first-

line treatment of depression target only serotonin, dopamine, and 

noradrenaline secretion [22-23]. More than one-third of those 

affected with MDD are resistant to conventional pharmacological, 

psychological, or somatic treatments [24-26] and show some delay 

in the responses leading to patients with depression being 

vulnerable within this latent period of action [27]. Indeed, many 

conventional drugs face restrictions in clinical use because of their 

side effects [28]. Plants are the major sources of various medicines 

and are used for treating various illnesses and diseases and have 

been considered as an alternative to costly synthetic medicine to 

treat and prevent diseases [29]. 

Medicinal plants contain various bioactive compounds 

that either act individually, additively, or synergistically to improve 

health [30-33]. Several factors encourage the inclusion of herbal 

regimens in healthcare management in both developed and 

developing countries, including affordability, availability, and 

accessibility [34-35]. Early studies have revealed the presence of 

alkaloids in Capparis sepiaria, and Capparis sepiaria methanolic 

extract has reported antibacterial, and anti-inflammatory activities 

[36]. C. sepiaria is traditionally used to alleviate mental health 

disorders. However, Neuropharmacological activity of Capparis 

sepiaria has not yet been proven. The aim of this study was to 

assess the antidepressant effects of the aqueous lyophilizate of the 

root bark of Capparis sepiaria. 

 

Methods 
 

Experimental animals 

 

The animals used in our experiments were Wistar rats (Muridae), 2 

to 3 months old, of both sexes, weighing between 110 g and 150 g. 

These animals came from the animal house of the University of 

Ngaoundéré. The animals were fed with pellets and acclimatized 

before the start of the experiments. The study was performed at 

the University of Dschang in Cameroon where animals were 

treated following the guidelines of Cameroon's Bioethics committee 

(reg N. FWA IRB00001954) and the NIH-Care and Use of 

Laboratory Animals manual. Particularly, efforts were made to 

reduce the number of animals used and to reduce animal suffering. 

 

Plant material 

 

The samples of Capparis sepiaria (C. sepiaria) were collected in 

Lara Kaélé (Mayo-Kani department), a locality located 95 km from 

Maroua (Far North region of Cameroon) during the rainy season in 

August and identified by botanists from the Faculty of Science of 

the University of Ngaoundere. The confirmation of the species was 

done at the National Herbarium of Yaoundé (Cameroon), where it 

was identified and listed under the number 14194/SRF Cam in 

reference to the botanical samples. 

 

Preparation of the aqueous lyophilizate  

 

The collected C. sepiaria roots bark was washed and then shade-

dried for one week. They were then crushed and sieved with a 0.5 

mm diameter mesh sieve and a fine powder was obtained. A total 

of 200 g of root bark powder was dissolved in 2 l of distilled water 

and left to macerate for 5 h. The mixture was vigorously shaken 

every 1 h. After 5 h, the mixture was filtered through Whatman 

number 1 filter paper and frozen. Our mixture was subsequently 

taken to the freeze dryer at 0°C to drive off the solvent. The 

extraction yield following lyophilization was 24.5%. 

 

Drugs and chemicals  

 

Fluoxetine (Lilly, France) was administered as a positive control. 

This solution was administered by oral route to rats at a volume of 

administration of 10 ml/kg, corresponding to an administration dose 

of 15 mg/kg.  

Treatments and depression induction 

 

Treatments 

 

Group, I served as the control receiving distilled water and was not 

submitted to restraint stress, Group II received distilled water and 

serve as negative control (10 ml/kg b.w), Group III received 

fluoxetine (15 mg/kg b.w), Group IV received C. sepiaria at the 

dose 10 mg/kg b.w, Groups V received C. sepiaria at the dose 40 
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mg/kg b.w. Groups II, III, IV, and V were receiving the different 

treatments one hour before being submitted to the restraint stress. 

 

Induction of chronic depression using restraint stress 

 

Rats underwent chronic restriction-induced stress as described by 

Ngoupaye et al. [3]. Thus, prior to the induction of chronic stress, 

the animals were moved into the room, known as the "behavior 

room" and inserted into a rodent "restrainer." The "restrainer" is a 

plexiglass cylinder of 6cm diameter, 10 cm height, with a 1cm 

space for air diffusion, and a siphon at the adjustable top. This 

cylinder does not present any possibility of mobility for the animal, 

hence the expression "restriction-induced stress". The animals 

were introduced into this cylinder every day for two hours for 14 

days. To rule out any possibility of habit development in the mice, 

the following schedule was adopted: Day 1 = 2 h + 0 h, Day 2 = 1 h 

+1 h, Day 3 = 0 h - 2 h, Day 4 = 2 h + 0 h, Day 5 = 1 h + 1 h, Day 6 

= 0 h - 2 h, Day 7 = 2 h + 0 h. A one-hour break between two 

sessions was maintained where the animals were returned to their 

cages, in their usual living rooms. 

 

Behavioral tests 

 

Forced Swimming Test (FST) 

 

The forced swim test was conducted on days 14 and 15. It is a 

well-known paradigm used to assess despair in rats [37]. Briefly, 

animals were placed in a cylindrical Perspex tank (55 cm height, 20 

cm diameter), filled to a depth of 30 cm with water kept at a 

constant temperature of 22  ±  1°C, and changed between animals. 

Testing was performed in two phases, the induction phase, and the 

test phase. The induction phase and test phase were realized as 

described by Ngpoupaye et al., [37]. The behavioral variable, 

immobility, was defined as making no movements for at least 2 s or 

making only those movements that were necessary to keep the 

nose above water. Rats were allowed to move their forepaws 

slightly or support themselves by pressing their paws against the 

wall of the cylinder. 

 

Open Field Test 

 

 The open field is a square enclosure with raised edges, illuminated 

in the center so that the animal cannot hide. The dimensions of the 

device are 40 cm x 40 cm for the square and 45 cm high [38]. The 

exploration surface is divided into 16 squares and a central square 

of equal size [39]. 

 

Sucrose preference test 

 

The sucrose preference test is a test used as an indicator of 

anhedonia, which is the loss of pleasure and interest in things that 

are usually experienced as pleasant and rewarding. The rats were 

individually placed in cages; each cage received two bottles for 24 

hours: one contained 100 ml of drinking water and the other 

contained 100 ml of a 5% sugar solution and the bottles were 

marked to avoid any confusion. 12 hours after the beginning of the 

test, the bottles were removed: the consumption of the animals 

was measured and then the bottles were refilled to 100 ml and put 

back while switching their positions to avoid any kind of habitation. 

After the last 12 hours, the bottles were removed and the 

consumption was measured again. The total consumption in 24 

hours was then measured [3]. 

 

 

Collection of adrenal gland and hippocampus 

 

 After assessment of the level of depression by the various 

appropriate tests, the animals were sacrificed, and adrenal glands 

were weighed. The brain was immediately removed from their 

skeletons and the hippocampi were collected and weighed, then 

placed in Eppendorf tubes and stored at - 20°C for biochemical 

assay. 

 

Preparation of homogenates  

 

In a porcelain mortar, the hippocampi were ground (10% w/v). 

Each of the homogenates was prepared using a 0.1 M phosphate 

buffer solution containing 1% Triton-100 X (PH 7.4) and was 

individually centrifuged (3000 rpm) for 15 min [40]. 

 

Biochemical assays 

 

Tissue protein assay 

 

 Protein determination was done according to the 

recommendations of the randox kit. Thus, following these 

recommendations, 10 µL of homogenate was introduced in 500 µL 

of biuret reagent, the mixture was incubated for 10 minutes at 

37°C, then cooled with tap water. The supernatant was pipetted 

and the absorbance was read at 546 nm on a BIORAD 

spectrophotometer, SMART SPEC 3000 (USA) against the blank. 

The amount of protein was determined using the following formula: 

 

Protein Concentration (mg/dl) = (Sample Abs Standard) x Standard 

Concentration (mg/dl)  

 

 

Measurement of some oxidative stress parameters 

 

Determination of reduced glutathione (GSH) 

 

Reduced glutathione was measured as previously described by 

Ellman [41]. Briefly, a volume of 1500 μL of Ellman reagent DTNB 

was introduced into test tubes containing 100 μL of supernatant. 

Next, 100 μL of phosphate buffer (PBS) was added and then the 

mixtures were incubated for one hour at room temperature. The 

absorbance was read using a BIORAD spectrophotometer SMART 

SPEC 3000 (USA) at 412nm against the blank, and results were 

expressed in nmol/mg of wet tissue and the concentration of 

reduced glutathione was expressed as mmol/ml/mg wet weight.  

 

Determination of malondialdehyde (MDA)  

 

MDA, which is a measure of lipid peroxidation, was 

spectrophotometrically measured using the thiobarbituric acid 

assay [42]. Two hundred mL of homogenate was added and briefly 

mixed with 1 mL of 50% trichloroacetic acid in 0.1 M HCl and 1 mL 

of 26 mM thiobarbituric acid. After mixing, samples were heated at 

100 °C for 20 min. After centrifugation at 4000 rpm for 10 min, the 

organic layer was separated and absorbance was measured at 532 

nm using a spectrophotometer. 

The concentration of MDA was expressed as nmol/mg tissue. 

 

Determination of catalase activity 

 

Catalase is an antioxidant enzyme that catalyzes the 

transformation of hydrogen peroxide (H2O2) into water (H20) and 

oxygen (O2). When dichromate is in the presence of acetic acid 
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and hydrogen peroxide (H2O2), it is reduced to chromic acetate, 

which can be measured calorimetrically [43]. For the assay, 375 µL 

of PBS was introduced into test tubes and 25 µL of homogenate 

after. Once the PBS and the homogenate have been introduced 

into the tube, the stopwatch must be prepared to measure the 

reaction time of the H2O2 with the homogenate. Subsequently, 100 

µL of H2O2 was introduced into the tube and the stopwatch was 

immediately started for 60 seconds. When reached, 1000 µL of 5% 

potassium dichromate + acetic acid solution is immediately 

introduced into the tube to stop the reaction. The tube is vortexed, 

sealed with its cap, and then with adhesive tape. It was then 

incubated in a boiling water bath for 10 min. At the end of the 

incubation, the tubes were cooled with running water, then the 

content of each tube (at least 1000 µL) was pipetted and read with 

a spectrophotometer against the blank. Absorbance is read at 570 

nm. 

 

Statistical analysis 

 

The results obtained were analyzed using Graph Pad Prism 

software version 5.03. They were presented as mean Standard 

Error or mean (SEM). Statistical analysis of the results was done 

with the one-way and two-way analysis of variance (ANOVA) test 

followed by the Newmann keuls and Bonferonni test. Values were 

considered significant when P < 0.05. 

 

 

Results 
 

Different parameters were considered to statistically evaluate the 

antidepressant effects of C. sepiaria. These were duration of 

immobility, exploratory activity, sucrose solution intake, sucrose 

discrimination index, water and food intake, adrenal gland weight, 

reduced glutathione, malondialdehyde, and catalase activity. 

 

Antidepressant effects of aqueous lyophilizate of C. sepiaria on 

depression assessed in the forced swimming test 

 

Figure 1 depicts the effect of the aqueous lyophilizate of C. sepiaria 

on three parameters related to depression-like phenotype, 

immobility time, swimming, and climbing times assessed on the 

forced swimming test. Analysis of the forced swimming test 

revealed that the immobility time of rats of the control group was 

11.13 ± 2.75 s. This time was significantly increased in the 

negative control group when compared to animals of control 

groups, which moved from 11.13 ± 2.75 s in the control group to 

73.63 ± 12.73 s in the negative control [F (2, 20) = 22.78; 

p<0.0001]. Animals receiving fluoxetine prior to the restraint stress 

showed a significant decrease in the immobility time compared to 

the negative control. This time moved from 73.63 ± 12.73 s for the 

negative control to 33.6 ± 38.83 s in animals receiving fluoxetine [F 

(2, 20) = 5.927; p=0.0105]. Animals treated with aqueous 

lyophilizate of C. sepiara spent less time immobile compared to the 

negative control group. Their Immobility times varied from 73.63 ± 

12.73 s for the negative control to 33.6 ± 38.83 s, at the dose 10 

mg/kg [F (2, 20) = 23.48; p<0.0001] and 4.88 ± 1.77 s, 2.5 ± 0.56 s 

at the dose 40 mg/kg [F (2, 20) = 25.25; p<0.0001] of the aqueous 

lyophilizate of C. sepiara (Figure 1a).  

Figure 1b shows that animals from the control group 

displayed 175.75 ± 15 s swimming time. This time was significantly 

decreased in the negative control as it moved from 175.75 ± 15 s in 

the control group to 124.38 ± 9.52 s in the negative control [F (2, 

20) = 3.792; p=0.0422]. Treatment with fluoxetine showed a 

tendency to increase swimming time from 124.38 ± 9.52 s in the 

negative control to 157.13 ± 11.00 s [F (2, 20) = 2.762; p=0.0899]. 

Treatment with the aqueous lyophilizate of C. sepiaria root 

increased the swimming time from 124.38 ± 9.52 s in the negative 

control to 186.25 ± 6.53 s at the dose 10 mg/kg [F (2, 20) = 13.61; 

p=0.0003] and 197.63 ± 10.22 s at the dose 40 mg/kg [F (2, 20) = 

12.07; p=0.0005]  

There was no climbing effect after treatments when compared to 

the negative group [F (2, 20) = 0.3680; p=0.8295] (Figure 1c).  

 

Antidepressant effects of the aqueous lyophilizate of C. sepiaria 

bark in chronic treatment in the Sucrose Preference Test 

 

The two-way analysis of sucrose consumption showed a 

significantly high consumption of the sucrose solution compared to 

water consumption in animals treated with C. sepiaria at the dose 

of 10 mg/kg [F (1, 24) = 7.632; p=0.0108] (Figure 2a). The sucrose 

preference index shows that animals from the negative control 

showed a significant decrease in sucrose preference index 

compared to the control [F (2, 20) = 6.658; p=0.0068]. Animals 

treated with fluoxetine significantly increased this index compared 

to the negative control [F (2, 20) = 4.381; p=0.0282]. Treatment 

with the aqueous lyophilizate of C. sepiaria significantly increased 

this index respectively at the dose 10 mg/kg [F (2, 20) = 6.249; 

p=0.0087] and 40 mg/kg [F (2, 20) = 5.332; p=0.0152] (Figure 2b) 

 

Effects of aqueous lyophilizate of C. sepiaria on locomotor activity 

assessed in the Open Field Test  

 

Figure 3 shows the number of lines crossed during the locomotor 

activity in the Open Field Test. The analysis of the locomotor 

activity in the open field test following the different treatments 

shows that there was no significant alteration of the locomotor 

activity between groups [F (2, 20) = 1.262; p=0.3066]. 

 

Effect of the aqueous lyophilizate of C. sepiaria on food intake and 

weight evolution 

 

The food intake was significantly higher in the control compared to 

the negative control on Day 0 [F (1, 42) = 29.23; p<0.0001]. This 

intake significantly decreased at day 7 [F (2, 42) = 22.33; p<0.05] 

and day 14 [F (2, 42) = 22.33; p<0.05] (Table 1).   

Table 2 depicts the evolution of the weight of rats during the14-

Days of treatment.  The consumption of the negative control group 

significantly decreased throughout the weeks when compared to 

those of the negative group [F (1, 42) = 39.65; p<0.0001]. This 

weight significantly decreases at day 0 [F (1, 42) = 4.651; 

p<=0.0489]; day 7 [F (1, 42) = 22.10; p=0.0013], and day 14 [F (1, 

42) = 10.06; p<0.0001]. 

 

Effect of aqueous lyophilizate of C. sepiaria on adrenal gland mass  

 

Figure 4 shows the effects of C. sepiaria on the relative mass of 

the adrenal glands collected after the dissection of the animals. 

The mass of the Rats’ adrenal glands of the negative control was 

significantly higher than animals from the control group [F (2, 20) = 

6.299; p=0.0084]. Animals treated with C. sepiaria (10 mg/kg) 

showed a significant decrease in this weight compared to the 

negative control [F (2, 20) = 5.320; p=0.0153].     
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Effects of aqueous lyophilizate of C. sepiaria on some parameters 

of oxidative stress 

 

The analysis of the concentration of reduced glutathione 

represented by Figure 5a reveals a significant decrease of the 

concentration observed in the Control compared to the negative 

control [F (2, 11) = 8.219; p=0.0093]. Fluoxetine treatment 

significantly increased this concentration [F (2, 11) = 6.772; 

p=0.0160]. The aqueous lyophilizate of C. sepiaria (10 mg/kg) 

increased significantly this concentration compared to the negative 

control [F (2, 11) = 4.336; p=0.0456]. Figure 5b shows that there 

was a significant decrease in the catalase activity in the negative 

control compared to the control [F (2, 11) = 7.795; p=0.0109]. 

Fluoxetine treatment significantly increased this concentration [F 

(2, 11) = 48.75; p<0.0001]. The aqueous lyophilizate of C. sepiaria 

(10 mg/kg) significantly increases the catalase activity [F (2, 11) = 

8.070; p=0.0098], as well as (40 mg/kg) activity [F (2, 11) = 10.84; 

p=0.0040]. Figure 5c shows that animals receiving fluoxetine as a 

treatment showed a significant decrease in MDA concentration [F 

(2, 11) = 9.643; p=0.0058]. This concentration also decreased 

when animals receiving the aqueous lyophilizate of C. sepiaria at 

the dose 10 mg/kg [F (2, 11) = 36.71; p<0.0001] and 40 mg/kg [F 

(2, 11) = 26.96; p=0.0002].  

 

Discussion 
 

It is well known that major depressive disorder is caused by several 

factors among which the dysfunction of the hypothalamic-pituitary-

adrenal axis leading to hypercortisolemia which impacts the 

regulation of neurotransmitters release such as serotonin, 

dopamine, and noradrenaline. The Forced Swimming Test (FST), 

the Open Field Test (OFT), and the Sucrose Preference Test 

(SPT) represent appropriate paradigms for the evaluation of 

depressive-like behaviors in animals in preclinical studies 

according to the drug development process for both improved and 

conventional drugs [44-45]. 

Recent research on different sources of stress applied to 

animal models has demonstrated damage to brain structures and 

functions leading to depressive-like behaviors [45-47]. Despair and 

loss of pleasure are major symptoms of depressive states that can 

be mimicked in the Forced swimming and sucrose preference tests 

respectively in preclinical research [45]. Rats were more immobile 

in the forced swimming test, signifying the helplessness to get out 

of an aversive environment, which is water. These despair-like 

behaviors have been associated with a depressive-like phenotype 

[45]. The aqueous lyophilizate of C. sepiaria successfully prevents 

this behavior response by reducing the immobility time, suggesting 

antidepressant effects. Animals’ models for depression have 

typically been used to produce behavioral phenotypes suitable to 

predict the response of depressive symptoms to therapeutic 

interventions. Indeed, some antidepressants have specific effects 

on swimming and climbing [48-50]. To evaluate the specific 

involvement of the serotonin or adrenergic pathways, behavioral 

observation of the swimming or climbing time was done. Indeed, 

serotonin selective reuptake inhibitors (SSRI), tricyclic 

antidepressants (TCA), and catecholaminergic antidepressants 

decrease total immobility duration [44]. However, SSRI 

antidepressants increase swimming frequency, whereas TCA and 

catecholaminergic drugs increase climbing frequency [51-53]. The 

results observed show that animals spent more time swimming 

than climbing, suggesting the involvement of the serotonergic 

pathway [37,53]. To check whether activities observed in the forced 

swimming test were not due to muscle stimulation, the open field 

test was done to assess locomotor activity. The results obtained 

show that there was no difference between the different groups. 

These results correlate with previous studies done by Ngoupaye et 

al. [37] showing that Gladiolus dalenii did not alter the locomotor 

activities in mice assessed in the open field after displaying a 

significant reduction of the immobility time. These results suggest 

antidepressant effects. 

Chronic stress is a major contributor to the development 

of depression [54]. To mimic chronic stress, the stress induced by 

chronic restriction [40] has been used. The Sucrose preference test 

(SPT) is a test that shows the preference of animals for sweet 

substances that produce pleasure. Reduction in sucrose 

preference ratio assessed during the sucrose preference test, 

relative to a control group is defined as anhedonia and healthy 

animals usually show a preference for the sugary solution while 

anhedonic animals tend to consume less [40, 55-56]. 

This study shows that C. sepiaria was able to prevent anhedonia in 

groups pretreated with the lyophilizate like fluoxetine (10mg/kg). 

Indeed, anhedonia, is characterized by the loss of positive 

emotions or pleasure during activities normally considered 

pleasurable to the individual suffering from it [57], and underpinned 

by a decrease in dopaminergic transmission in the nucleus 

accumbens [58]. These results suggest that chronic administration 

of C. sepiaria shows antidepressant effects with the involvement of 

the serotoninergic and dopaminergic signaling pathways.  

Stress (physical, chemical, psychological), lead to an increase in 

oxidative compounds that result in biochemical disorders and act 

as a trigger for certain diseases, or as a cause of their aggravation 

[59]. High levels of cortisol in plasma or urine, as well as 

hypertrophy of the pituitary and adrenal glands, have been 

observed in cases of chronic stress leading to depression [60]. In 

this study, we observed a significant increase of the adrenal gland 

weight in animals with depressive-like phenotype. Treatment with 

C. sepiaria (dose 10mg/kg) significantly prevented the increase of 

the adrenal gland mass. The plant may have acted by blocking 

hyperactivation of the HPA axis and contributed to a drop in cortisol 

secretion, resulting in less stimulation of the glands and a 

consequent reduction in their mass. The brain is constantly 

subjected to oxidative and nitrosative stress owing to its high 

demand for oxygen and its rich lipid environment. In the case of a 

failure in endogenous antioxidant defense, high levels of free 

radicals may promote lipid peroxidation, and neuronal cells may 

suffer damage [61]. Immobilization stress leads to oxidative stress, 

which is thought to be the cause of depressive disorders [62]. 

The attack of lipids, an important component of the cell 

membrane by ROS, results in a chain reaction called lipid 

peroxidation that leads to increased production of ROS and 

radicals that can damage other cellular components and 

compromise the integrity of the cell. Unsaturated fatty acids are 

particularly sensitive to oxidation and the oxidative lipid damage 

caused can be measured using, among others, malondialdehydes 

(MDA) [63-65], establishing malondialdehyde as an excellent pro-

oxidant marker [66-67]. The concentration of MDA resulting from 

oxidative damage of lipids evaluated in this study reveals an 

increased level in the negative control group when compared to the 

control. The administration of fluoxetine and the plant prevented 

the increase of this concentration.  

Evaluation of the markers of the antioxidant activity in this study 

shows an increase in the concentration of GSH in groups treated 

with Fluoxetine and C. sepiaria (dose 10mg/kg) in the same way, 

significantly elevated activity of catalase is marked in the animals 

treated with Fluoxetine and C. sepiaria in a dose-dependent 

manner (10m g/kg; 40 mg/kg). GSH a nonenzymic antioxidant and 

catalase antioxidant enzymes are good normalizers of the levels of 
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reactive oxygen species (ROS) and antioxidant activity after 

successful antidepressant therapy [68] suggests that oxidative 

stress mechanisms can be especially important in the study of 

pathophysiology and prognosis of depression [17], and that C. 

sepiaria has successfully prevented oxidative stress induced by 

depression. The phytochemical compounds of the plant such as 

the polyphenols and flavonoids [69] act as antidepressants 

because, as revealed in the literature, they have been considered 

as health-promoting agents with proven in vitro and in vivo 

biological effects which include antioxidative activity and thus 

antidepressant effects [70]. 

 
 
 
 
 
 
 

 
Figure 1. Effect of C. sepiaria on chronic depression in forced swimming. 

A: Immobility, B: Swimming C: Climbing. Each bar represents means ± SEM.  N = 7 **p< 0.01; ***p< 0.001 compared to H2O. # < 0.05; ###p < 0.001 compared to 

control; two-way ANOVA followed by Newman-keuls test. Control: distilled water; H2O: negative control; Fluo: Fluoxetine 15 mg/kg; 10: C. sepiaria 10 mg/kg b.w.; 40: 

C. sepiaria 40 mg/kg b.w. 

 

 

 

 

 
Figure 2. Effects of C. sepiaria in the Sucrose Preference Test.  

A: sugar solution intake; B: sucrose preference index. Each bar represents the means ± SEM. N= 7 *p<0.05 **p<0.01 compared to H2O; ##p<0.01 compared to 

Control. ANOVA followed by Newman Keuls test and Bonferonni test. Control: distilled water; H2O: negative control; FLUO: Fluoxetine 15 mg/kg b.w.; 10: C. sepiaria 

10 mg/kg b.w.; 40: C. sepiaria 40 mg/kg b.w. 

 



Yassi et al. Investigational Medicinal Chemistry and Pharmacology 2023 6(2):85                                                                         Page 7 of 9 
 

 

  
 

Figure 3. Effect of C. sepiara on chronic depression assessed in the Open Field Test.  

Each bar represents the means ± SEM. N=7. ANOVA followed by Newman Keuls test. Control: distilled water; H2O: negative control; FLUO: Fluoxetine 15 mg/kg 

b.w.; 10: C. sepiaria 10 mg/kg b.w.; 40: C. sepiaria 40 mg/kg b.w.. 

 

 
 

Figure 4. Effects of C. sepiaria on adrenal gland mass.  

Each bar represents the means ± SEM. N= 7 *p<0.05 compared with H2O; #p<0.05 compared to Control. ANOVA followed by Newman Keuls test. Control: distilled 

water; H2O: Negative control; FLUO: Fluoxetine 15 mg/kg b.w.; 10: C. sepiaria 10 mg/kg b.w.; 40: C. sepiaria 40 mg/kg b.w. 

 

Figure 5. Effects of C. sepiaria on oxidative stress  

A: glutathione concentration; B: Catalase activity; C: malondialdehyde level. Each bar represents means ± SEM N=4 *p<0.05, **p<0.01 ***p<0.001 compared to H2O. 

#p<0.05, ##p<0.01 compared to Control. ANOVA followed by Newman Keuls test. Control: distilled water; H2O: Negative control; FLUO: Fluoxetine (15 mg/kg b.w.); 

10: C. sepiaria 10 mg/kg b.w.; 40: C. sepiaria 40 mg/kg b.w.  
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Tableau 1. Effects of the aqueous lyophilizate of C. sepiaria on food consumption 

Period Control Treatments    
  

H2O Fluo 10 40 

Day 1 36.48±13.21 25,51±8.35### 19.50±6.62 25.31±5.62 21.74±7.94 

Day 7 31.49±5.09 23.19±0.92# 15.89±3.07* 24.41±2.14 23.54±4.68 

Day 14 29.03±4.72 21.15±1.70# 15.22±2.57 20.69±2.82 20.91±5.10 

Data represented as means ± SEM N=7 *p<0.05 compared to H2O. #p<0.05. ###p<0.001 compared to Control. ANOVA followed by Newman Keuls test. Control: 

distilled water; H2O: negative control; FLUO: Fluoxetine (15 mg/kg b.w.); 10: C. sepiaria 10 mg/kg b.w.; 40: C. sepiaria 40 mg/kg b.w. 

 

Tableau 2. Effects of the aqueous lyophilizate of C. sepiaria on weight evolution 

Period Treatment     

 Control H2O FLUO 10 40 

Day1 184.88±32.48 144.13±29.50# 155.5±37.86 151.00±31.37 159.75±29.28 

Day7 191.73±32.25 145.04±23.79## 148.48±33.40 155.91±24.11 161.82±21.35 

Day14 202.95±36.03 152.11±16.69### 143.95±20.19 158.48±21.18 166.47±19.44 

Data represented as means ± SEM N=7. #p<0.05. ##p<0.01 compared to Control. ANOVA followed by Newman Keuls test. Control: distilled water; H2O: negative 

control; FLUO: Fluoxetine (15 mg/kg b.w.); 10: C. sepiaria 10 mg/kg b.w.; 40: C. sepiaria 40 mg/kg b.w. 

 

Conclusion 
 

The aqueous lyophilisate of C. sepiaria possess anti-depressant 

properties in an animal model of major depressive disorders. C. 

sepiaria can mediate its properties through modulation of reactive 

oxygen species homeostasis by impairing the MDA levels and 

enhancing GSH levels and Catalase activity. The plant may also 

produce its effect through serotoninergic, dopaminergic 

neurotransmissions, and HPA modulation. However, further studies 

are needed to confirm its actions on monoamines and HPA axis.  
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