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ABSTRACT: 
Introduction: Depression is the most common mental illness and affects more than 10-15% of people. 
There are a lot of synthetic drugs used to treat depression but these synthetic drugs have potential side 
effects. Exercise has also been recommended as a complementary therapy that can help improve the 
symptoms of depressive symptoms and prevent recurrence. Objective: The present study aims to assess 
the antidepressant effect of Sesbania bispinosa extracts and Physical exercise in rats and in-vivo 
Biochemical analysis of the rat serum and also antioxidant, antibacterial activity against leaf extract. 
Methods: The oral administration of extracts, sucrose consumption test was performed to assess the 
antidepressant activity. After the end of the experimental treatment period [30 days], the animals were 
sacrificed serum was collected for the biochemical analysis. Results. The biochemical parameters were 
carried out as follows. The serum glucose, triglycerides, Total cholesterol, LDL, was found to be increased 
in group II depressed rats. The HDL, VLDL, amino acids levels were found to be decreased in group II 
depressed rats. The case was reversed after the treatment with S. bispinosa extract [group IV and V] and 
in swimming exercise [group VI]. In addition, antioxidant activity results suggested that could be due to 
polyphenols, but mainly by different molecules or substances present in the extracts and very successful 
in inhibiting growth of bacterial pathogens. Conclusion: S. bispinosa extract and Swimming exercise has 
antidepressant activity, antioxidant, antibacterial activity and this supports its use in ethnomedicine for the 
treatment of central nervous system disorders.  
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1. INTRODUCTION 

Depression is the world's fourth most serious public health concern, affecting around 350 
million people, and is anticipated to become the most frequent mental condition by 2020. 
[1]. Agitation, nausea, headache, sleepiness or drowsiness, and sexual issues are the 
most prevalent side effects of these antidepressants [2]. In patients with depression, 
abnormalities in brain glucose metabolism are prevalent [3]. In situations of depression, 
the total protein level, as well as the DNA and RNA content, falls dramatically [4]. Few 
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earlier studies have found that depression is linked to a lipid profile that is abnormal, and 
that such patients are more violent and suicidal [5]. The Netherlands' Vaan Reed Dortland 
et al. [6] similarly found an aberrant lipid pattern in depression. Liang Y et al. [7] found 
high levels of total cholesterol, LDL-cholesterol, and triglycerides in depressed patients. 

Amino acids such as tryptophan, phenylalanine, and tyrosine appear to play a role in the 
aetiology of depressive diseases [8]. The neurotransmitters serotonin and norepinephrine 
are associated to depression. The amino acids tryptophan and tyrosine are precursors to 
these neurotransmitters, and MDD sufferers have lower levels of these amino acids [9]. 
Phenylalanine is used to make tyrosine, the monoamine neurotransmitters dopamine, 
norepinephrine [noradrenaline], and epinephrine [adrenaline], as well as the skin pigment 
melanin [10]. All of these substances are essential for the nervous system to function 
properly. 

Since the 1950s, pharmacology has been used to treat depressive illnesses [11]. Herbal 
therapy is a viable option for treating depression [12]. Herbal remedies are one of the 
oldest therapies, and plants have long been a source of pharmaceuticals [13]. Over the 
last decade, there has been a lot of research into finding new therapeutic herbs that can 
help with depression [14] Physical activity has been suggested as a supplemental 
treatment that can help to alleviate depression's residual symptoms and avoid relapse 
[15]. Exercise therapy's antidepressant impact was published in the British Medical 
Journal in 2001. [16]. 

In this study, we investigated the in vivo antidepressant activity of hydroethanolic extract 
Sesbania bispinosa  and physical exercise may efficacy to reduce depression. The 
present study is also undertaken to assess the in vivo potential of Sesbania bispinosa 
and physical exercise by carrying out the various biochemical analysis, antioxidant 
properties and also assessed  on the antibacterial properties of extract Sesbania 
bispinosa against Escherichia coli, Pseudomonas aeruginosa and Klebsiella pneumonia 
using the agar disk diffusion methods. 

 

2. MATERIAL REQUIRED: 

2.1. Plant collection and authentication 

The whole plant of Sesbania bispinosa were from the local areas [folklore shops] of 
Coimbatore district, Tamil Nadu, India. The plant was dried in shade at room temperature. 
The dried whole plant was submitted and authenticated [No.BSI/SRC/5/23/2014-
15/Tech-1641] at Botanical Survey of India, Southern Regional Centre, Coimbatore, 
India. 

2.2. Procurement of Animals 

Young female Albino rats of Wistar strain [100 ± 20 g] procured from Chettikulam, 
Nagarcoil, India were used for the study. The Ethical clearance for handling of 
experimental animals were obtained from the Institutional Animal Ethics Committee 
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[IAEC] constituted for the purpose and care of laboratory animals as per the guidance of 
the Committee for the Purpose of Control and Supervision of Experiments on Animals 
[CPCSEA], Ministry of Social justice and empowerment, Government of India 
[CPCSEA/No: 264/2015/IAEC].  

2.3. Grouping of Experimental Animals 

The experimental rats were divided into 6 groups of 6 animals each. 

Group I : Normal control rats 

Group II : CUMS induced depressed rats 

Group III : Experimental rats treated with Imipramine [25 mg/kg] 

Group IV : Experimental rats treated with low dose of leaf extract [250 mg/kg] 

Group V : Experimental rats treated with high dose of leaf extract [500 mg/kg] 

Group VI : Experimental rats treated with swimming exercise  

2.4. Induction of Depression [17] 

Depression was induced by CUMS protocol in albino rats. Each stress regimen was 
carried out for two periods with the following stressors; Food deprivation for 24 hours, 
Day-night reversal, Soiled bedding [ 150ml water per cage] for 22 hours, Cage tilting [ 45 
degree inclined] for 22 hours, Crowded housing [10 animals per cage], Exposure to novel 
odour [household air freshener] 

2.5. Confirmation of Depression  

2.5.1. Sucrose Preference Test [18] 

The rats underwent adaptive training from day 1 to day 4, with two bottles of pure water 
provided on days one and two, two bottles of 1% sucrose on day three, and one bottle of 
pure water and one bottle of 1% sucrose on day four. Rat was given 100 mL of pure water 
and 100 mL of 1% sucrose solution after 24 hours. The amount of sugar and pure water 
consumed was recorded. 

Calculation 

sucrose preference percentage [%] = sucrose solution consumption [ml]/ [sucrose 
solution consumption [ml] + water consumption [ml]] × 100%. 

2.5.2. Collection of Serum [17] 

After the end of the experimental treatment period [30 days], the animals were sacrificed 
by cervical dislocation under mild chloroform anaesthesia. Blood was collected by cardiac 
puncture and the serum was separated by centrifugation at 5000 rpm for 10 minutes. 

2.6. Chemicals/Reagent kits  

All chemicals and drugs used were obtained commercially and of analytical grade. All the 
diagnostic kits are products of Sigma-Aldrich Chemicals Pvt Ltd, Karnataka, India. 
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2.7. Biochemical Analysis  

Standard sigma commercial kit were used to determine Total glucose, Total protein and 
lipid rofile: Triglycerides, Cholesterol, HDL-Cholesterol, LDL-cholesterol, VLDL- 
Cholesterol.  

2.7.1. Determination of  Total Glucose Concentration 

Glucose estimation was done by the glucose oxidase method and light absorbance was 
absorbed via colorimeter at 546nm. 

2.7.2. Determination of Total Protein Concentration 

Total protein concentration is measured using the Biuret reagent. Kit comprises of copper 
II [cupric ion] alkaline solution, which interacts with the peptide bond to form a blue adduct 
which is measured at 540nm. 

2.7.3. Determination of Total Cholesterol 

Cholesterol esterase hydrolyzes cholesterol esters in the blood [CHE]. Cholesterol 
oxidase [CO] converts free cholesterol to cholest-4-en-3-one, which produces hydrogen 
peroxide [H2O2, which oxidatively interacts with 4-aminoantipyrine and phenol in the 
presence of peroxidase [POD] to produce a red chromophore. The red quinoneimine dye 
produced is spectrophotometrically measured at 505 nm. 

2.7.4. Determination of Triglycerides 

Triglycerides are determined after enzymatic hydrolysis with lipase. Lipases hydrolyze 
serum triglycerides into glycerol and free fatty acids. Glycerol is transformed to glycerol–
3–phosphate [G -3–P] in the presence of ATP and glycerol kinase, which is then oxidised 
by GPO to produce hydrogen peroxidase. Peroxide catalyses the formation of a coloured 
quinoneimine complex detectable at 546 nm from hydrogen peroxide, 4-amino antipyrine, 
and ESPAS. 

2.7.5. Determination of HDL – Cholesterol 

HDL – Cholesterol reagent reacts directly with LDL and VLDL at pH 10 to form insoluble 
complexes. This action occurs at room temperature. Centrifugation was used to remove 
the precipitate, and the supernatant is tested for HDL cholesterol. 

2.7.6. Determination of LDL – Cholesterol 

Friedwald's formula can be used to calculate LDL cholesterol. 

LDL =  TC –    [HDL + Triglyceride] 

                                      5 
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2.7.7. Determination of VLDL - Cholesterol     

The following formula can be used to determine VLDL - Cholesterol.  

             VLDL =                    Triglyceride 

                                           5  

2.7.8. Determination of aminoacids 

The concentration of amino acids such as phenylalanine, tyrosine, and tryptophan was 
determined using the method reported by Bhaska, 2014 [19]. 

2.8. Determination of phenylalanine 

To the testtube, add 0.2ml of serum sample. In that, added 2 ml of nitration mixture [10g 
KNO3/ 100ml H2SO4], kept for waterbath for 30 minutes and add 5ml hydroxylamine 

ammonium sulphate mixture[15g NH2OH.HCl + 20g [NH₄]₂SO₄ / 100ml H2O], After 5 
minutes of incubation at 37°C, add 2 mL of a 20% NaOH solution. On an ice bath, the 
contents were incubated for 10 minutes. In a colorimeter, the colour developed was 
measured at 520 nm. Distilled water was taken as blank,  Standards in the range of 200 
– 1000 µg were taken and treated in a similar manner.  

2.9. Determination of Tyrosine 

To the testtube, add 0.2ml of serum sample. In that, added 1 ml of nitrosonapthol reagent 
[15% w/v in 0.1 N NaOH] and add 2 ml Acid-Base mixture [equal volume 0.025 N HNO3 
+ 0.3 N NaOH ], kept for incubation for 10 minutes in waterbath, then add 4ml H2SO4 

dropwise. Measure the red colour developed was read at 520 nm againt blank in 
colorimeter. Distilled water was taken as blank,  Standards in the range of 30 – 150 µg 
were taken and treated in a similar manner. 

2.10. Determination of Trytophan 

To the testtube, add 0.2ml of serum sample. In that, added 1 ml of Ehrlich reagent [3% 
w/v in 2 N Hcl] and add 8 ml H2SO4 [23.7 N], kept for incubation for 1 hour at room 
temperature. then add 0.1 ml NaNO3. The contents were incubated for 10 minutes at 
370C. Measure the colour developed was read at 520 nm againt blank in colorimeter. 
Standards Trytophan in the range of 20 – 100 µg were taken and treated in a similar 
manner. 

2.11. Scavenging Activity of DPPH Radical  

DPPH radical scavenging activity was determined according to [21] with some 
modifications. The reaction mixture consisted of 0.5 mL of S. bispinosa plant extract, 3 
mL of methanol, and 0.5 mL of 0.5 mM 2,2-diphenyl-1-picrylhydrazyl [DPPH] radical 
solution in methanol. After incubation for 45 min, absorbance was determined in a 
spectrophotometer at 517 nm.  
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The antioxidant activity was calculated by using the following equation.  

                            % inhibition = [[A control – A sample]/A control] × 100  

A control = Absorbance of negative control at the moment of solution preparation A 
sample = Absorbance of sample after 45 min 

2.12. Antibacterial activity of Sesbania bispinosa extract  

Experimental bacteria were purchased from Microbial facilities at GBIMT, Chandigarh, 
India. The antibacterial activity of Sesbania bispinosa extract against harmful pathogens 
such as P. aeruginosa, E. coli and K. pneumonia was tested by the standard Kirby–Bauer 
disk diffusion method [22]. To achieve this method, Mueller-Hinton agar was autoclaved 
solution transfer to the Petri plates. Those plates were sterilized under UV light. Bacterial 
cultures were swabbed into MHA plates and sterilized filter paper disks 6 mm were placed 
on MHA plates. Then the disks were loaded with distilled water as a control, Sesbania 
bispinosa extract [different sample dose 50μg/ml, 100μg/ml and 150μg/ml] were 
separately placed on the media. The bacterial inoculated plates were incubated at 37°C 
for 24 h. The diameters of the zones of bacterial growth inhibition surrounding were 
measured using Hi-Media antibiotic zone scale. 

2.13. Statistical Analysis 

All values were expressed as Mean ± S.E.M. The findings were statistically evaluated by 
one-way ANOVA, finding P < 0.05 to be significant. 

 

3. RESULT AND DISCUSSION 

3.1. Sucrose Preference Test: 

The SPT [Sucrose Preference Test] was a reward-based test that was used to confirm 
depression. Sweet meals or solutions pique the curiosity of rodents from birth. Reduced 
preference for sweet solution in SPT indicates depression, which can be reversed with 
antidepressant medication [23]. 

As shown in Figure 1, when wister albino rats were exposed to the CUMS technique, the 
percentage of sucrose consumed in the stressed rats was much lower than in the control 
animals. However, post-hoc analysis revealed that long-term treatment of stress induced 
albino rats with plant extract and swimming exercise groups were improved sucrose 
consumption, as compared to depressed rats [group II]. After treatment, the study found 
that a high dose of S. bispinosa produces higher antidepressant activity than a lower dose 
of plant extract. 
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Figure 1: Sucrose Preference Test 

The induction of major depression in humans was modeled by causing a reduction in 
reward responsiveness, as evidenced by decreased intake of sucrose solutions [23]. The 
results of this study are reliable with previous research that indicate a substantial 
decrease in the proportion of sucrose consumed by rats [24]. Swimming exercise 
substantially overturned this behavioral shift as compared to S. bispinosa extract, 
implying that it has an antidepressant-like result. 

3.2. Biochemical Analysis  

3.2.1. Determination of Total Glucose concentration: 

Figure 2 shows the glucose levels of normal and experimental rats after 30 days of 
treatment. In normal control group [group I], serum glucose levels were near 100 mg/dl. 
Glucose levels in the depression-induced group [group II] were higher than 100 mg/dl. In 
comparison to normal control rats, oral treatment of imipramine [group III] generates a 
considerable response in Wistar rats, with a significant drop in glucose level. The 
depression control was dramatically reduced after treatment with a hydroethanolic extract 
of S. bispinosa [group IV & V]. The exercised groups [group VI]  were compared to their 
equivalent groups, and the results were similar to those of standard medications [group 
III].  
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Figure 2: Total Glucose Concentration In The Serum 

Glucose is the primary energy source for brain cells, and the glucose transporter [GLUT] 
family is responsible for its entry [25]. In the human brain, glucose transporters 1 [GLUT1] 
and 3 [GLUT3] are primarily transmembrane glucose transporters. [26]. 

DNA methylation of the main promoter regions of GLUT1 was much higher in depression 
patients' brain cells than in healthy comparison subjects, lowering the efficacy of GLUT1 
to absorb glucose from blood vessels to cells and compromising brain metabolism. After 
depression patients were treated, DNA methylation of the GLUT1 promoter was 
significantly reduced. This could indicate that GLUT1 increases are linked to good 
depression treatment [27].  Li et al., 2020 and Linda et al., 2011[28&29] both published 
similar reports. Their research findings show that antidepressant effects are linked to 
glucose metabolism  

 

3.2.2. Determination of Total protein triglycerides and cholesterol in the serum: 

 The present study shows the estimation of serum protein of rats. In depressed rats group 
II, the levels of total protein was significantly decreased when compared to that of normal 
control rats [group I]. After treatment, the total protein levels were found to be reversed. 
The standard drug Imipramine treated rats [group III] showed increased level of protein 
than the depressed rats. The low and high dose plant extracts [group IV & group V] 
revealed the increased levels of protein than the depressed rats. The high dose of 
hydroethanolic extract of S. bispinosa shows higher activity than the exercised group 
[group VI].  
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Protein and hence specific amino acids, can have an impact on brain function and mental 
wellness. Amino acids are used to make many neurotransmitters in the brain. The amino 
acid tyrosine is used to make the neurotransmitter dopamine, while tryptophan is used to 
make the neurotransmitter serotonin [30]. There will be insufficient synthesis of the 
respective neurotransmitters if any of these two amino acids is deficient, which is linked 
to low mood and violence in people. Thus the study shows significant difference between 
each group that is statistically determined as shown in Table 1. 

Table 1. Concentration of total protein triglycerides and cholesterol in the serum 

 

Groups 

 

Protein [µg] 

 

Triglycerides 

[mg/dl] 

 

Cholesterol 

[mg/dl] 

 

Group I 101.66±1.6a 77.61±0.57b 151.23±1.94e 

Group II 53.08±1.99f 85.88±1.87a 182.99±1.91a 

Group III 91.43±1.44b 75.41±1.86bc 160.25±2.25d 

Group IV 66.07±1.77e 78.19±1.45b 176.52±1.31b 

Group V 72.94±1.65d 74.86±1.72c 166.17±1.88c 

Group VI 83.12±1.67c 76.03±1.22bc 163.07±2.12cd 

F 270.42 247.36 212.56 

P-value 6.73 6.57 5.78 

 

Data represent mean [n = 3] ± SE within each column means with different superscript 
letters are statistically significant at P<0.05. 

3.2.3. Determination of Lipid profile: 

The current work examines the estimation of rat serum lipid profiles under various 
conditions. When compared to normal control rats, the levels of Triglycerides, Total 
cholesterol, and LDL were considerably higher in depressed rats [group II]. The levels of 
HDL and VLDL in group II were substantially lower than in group I normal control rats. 
Triglyceride, total cholesterol, HDL, LDL, and VLDL levels were observed to be reversed 
after treatment. Triglycerides, total cholesterol, and LDL levels were lower in rats treated 
with the conventional medication Imipramine, but HDL and VLDL levels were higher, 
similar to normal control rats. Treatment with a high dose of plant extract has the same 
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effect as regular medications. The exercise treated rats [group VI] reveal a statistically 
significant difference with normal and depression control rat. Thus the study shows 
significant difference between each group that is statistically determined as shown in 
Table 2 Similar results were reported by Umadev et al., 2010 using 
C. pepo seed extracts in rats [31]. 

Individuals with depression had slightly higher total and LDL cholesterol readings [32] 
These findings are consistent with two recent studies that demonstrated greater TG, total 
and LDL cholesterol levels, as well as lower HDL cholesterol levels, in people with 
depression compared to healthy controls [33]. In depressed people, one study found that 
their TG and HDL cholesterol levels were both greater [34] Individuals with serious 
depression had considerably higher TG levels, which were also positively linked with 
disease severity in this study [35]. 

 

Table 2. Lipid profile in the serum 

 Data represent mean [n = 3] ± SE within each column means with different superscript 
letters are statistically significant at P<0.05. 

Depression has been linked to increased sympathetic nervous system activity and the 
hypothalamic-pituitary-adrenal cortical axis [36]. Cortisol raises serum levels of circulating 
free fatty acids, which stimulates the synthesis of very-low density lipoprotein [VLDL] in 
the liver, resulting in higher TG levels [37].  Some studies have found that depressed 
persons have greater amounts of very low density lipoprotein [VLDL] in their blood [38], 
while others have found that depressed people have higher overall cholesterol levels [39]. 
Depressed people exhibited higher amounts of LDL and its apolipoprotein B [apoB, a 
constituent of LDL] in their blood than healthy people, but lower levels of HDL and its 
apolipoprotein A [apoA, a part of HDL] [40]. 

Groups HDL [mg/dl] LDL[mg/dl] VLDL[mg/dl] 

Group I 85.42±1.34a 51.09±1.96e 
15.02±1.70a 

 

Group II 43.04±1.92e 75.47±1.59a 9.77±1.90d 

Group III 72.58±1.34b 60.04±1.97d 14.42±1.57a 

Group IV 54.62±1.39d 70.86±2.06b 11.08±1.83cd 

Group V 63.69±1.71c 65.46±1.26c 12.85±2.08c 

Group VI 61.28±1.90c 67.39±1.34bc 14.01±1.85b 

F 485.62 147.54 78.51 

P-value 9.61 3.52 4.57 
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3.2.4. Determination of Aminoacids: 

Depression-induced wister albino rats were treated with imipramine, a hydroethanolic 
extract of S. bispinosa, and swimming exercise. Table 3 shows the effect of different 
dosages of S. bispinosa extracts on serum amino acids such as phenylalanine, tyrosine 
and tryptophan levels. The level of amino acids in depressed rats [group II] was lower. 
The hydro ethanolic extract of this plant's leaves increased amino acids levels, indicating 
that it possesses antidepressant properties. Following the exercise treatment, group VI 
increased their levels of amino acids, which has depressive properties. Because exercise 
had a similar effect on the imipramine-treated group [group III]. With p<0.05, both the 
exercised and hydroethanolic S. bispinosa extract treatment groups differ statistically 
from the normal and depressive control rats. 

Table 3. Aminoacids profile in the serum 

Data represent mean [n = 3] ± SE within each column means with different superscript 
letters are statistically significant at P<0.05. 

Lower amounts of phenylalanine amino acids were found to be key contributors in the 
pathophysiology of depression, confirming prior findings [41]. The serum content of 
phenylalanine was considerably lower in MDD patients, according to Islam et al [42]. 
Catecholamine precursors [phenylalanine, tyrosine] have been recommended as a viable 
treatment for depression in various researches [43]. Phenylalanine has a number of 
beneficial effects as a nootropic, including better motivation, increased concentration and 
focus, anxiety alleviation, and mood enhancement [44]. 

Tyrosine was shown to be a precursor to the neurotransmitters adrenaline, dopamine, 
and norepinephrine, and it has been linked to depression [46]. However, tyrosine has 
been proven to be beneficial in a number of studies, including stress in mice, long-term 
labor and sleep deprivation [47], stress hormone decrease and benefits in cognitive and 

Groups Phenylalanine [mg/dl] Tyrosine [µg/dl] Trytophan [mg/dl] 

Group I 1.46 ± 0.57a 26.32±1.54a 22.52±1.09a 

Group II 0.67±0.09d 13.94±1.66e 10.39±1.18e 

Group III 1.33±0.11ab 21.05±1.70ab 17.91±1.55b 

Group IV 0.80±0.07c 15.68±1.91d 12.78±1.67d 

Group V 0.96±0.06bc 17.62±1.75c 13.01±0.84cd 

Group VI 1.05±0.04b 19.04±0.78b 15.98±1.69c 

F 9.17 57.76 59.66 

P-value 2.21 1.72 1.11 
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physical performance [48]. There have been a few instances suggesting tyrosine 
metabolism in depressed people was aberrant [49]. Kishimoto and Hama found that 
depressed patients' tyrosine levels were much lower than controls', and that tyrosine 
levels rose as the patients recovered from their depression [50]. 

Tryptophan was the only precursor to the neurotransmitter serotonin, which was 
synthesised both peripherally and centrally [51]. Because tryptophan was transformed to 
5-hydroxytryptophan [5-HTP], which was subsequently converted to the neurotransmitter 
serotonin, it has been suggested that taking tryptophan or 5-HTP can help with 
depression symptoms by raising serotonin levels in the brain [52].. The tryptophan 
depletion model has been utilised in clinical and preclinical studies to test the concept 
that reduced serotonin production is linked to depression [53]. According to another study, 
there was no link between tryptophan intake and depression [54]. Tryptophan was a 
substrate for the vast neutral amino-acid transporter system, and it competes with 
numerous other important amino acids for brain function for transport [55]. 

3.3. Scavenging Activity of DPPH Radical 

Results were detected that the DPPH radical scavenging activity was positively correlated 
to the concentration of the extract. EC50 values of the extracts evaluated in this study are 
shown in [Fig 3].  

 

Values are the average of three replicates ± SE and expressed in EC50 temperature basis. 
Means followed by different letters are significantly different [p ≤ 0.05]. T1 = extract 
obtained at room temperature, T2 = extract obtained by boiling 

Figure 3. DPPH radical scavenging activity of S. bispinosa 

In general, extracts of room temperature methanol extract samples showed higher DPPH 
radical scavenging activity, when compare to boiling extract samples, which they showed 
the lowest values of EC50 [47.35 ± 1.03 and 36.18 ± 1.48 mg GAE/L], respectively. DPPH 
radical scavenging activity, of methanol extract of A. bisporus, P. dryinus, Boletus edulis, 
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and P. ostreatus with EC50 = 78.43, 58.06, 38.31, and 29.66 mg GAE/mL, respectively 
[56] 

3.4. Antibacterial properties 

The antibacterial activities of the S. bispinosa extract were performed against P. 
aeruginosa, E. coli and K. pneumonia by disk diffusion assays. The diameter of the 
inhibition zone of Control 50μg/ml, 100μg/ml and 150μg/ml is shown in Table 4. This result 
indicates that no antibacterial activity was observed with Control against three bacterial 
strains and high concentration of 150 μg/ml exhibited the highly inhibitory action 
opposition to P. aeruginosa, E. coli and, K. pneumonia was 14.2 mm, 13.4 mm, and 16.4 
mm respectively, when compared to low concentration 

Table 4: Inhibition zone induced by extract of Sesbania bispinosa leaves against 
bacterial pathogens 

Values are mean ± standard deviation of three replicates 

In our results agreement with methanol extract of 
the  A. vulgaris and G. fragrantissima was good antibacterial activity of bacterial 
pathogens such as Enterococcus sp, Staphylococcus aureus, Bacillus 
subtilis and Klebsiella pneumonia [57]. Furthermore studies reported that S. grandiflora 
extract showed antibacterial potential [58]. In addition, Different parts of plants 
extracts were reported to have broad biological activities such as antimicrobial, 
antihypertensive, antispasmodic and bronchodilator, hepatoprotective, antidepressant, 
xanthine oxidase inhibitor, and antioxidant [59]. 

4. CONCLUSION 

The status of depression was assessed by the Sucrose consumption test which was 
confirmatory test of depression. Confirmatory test was done on depression induced and 
treated rats [Group III, IV, V, VI].  From the test, depression induced rats showed reduced 
sucrose solution consumption than the normal. The depression induced rats showed a 
drastic variation on the glucose, protein, lipid profile and aminoacids levels. The protein 
concentration and  In the lipid profile such as Triglycerides, Total Cholesterol, and LDL 
also found to be low in depressed group and elevated in normal and treated groups.  The 
Glucose, HDL, VLDL level was increased in the depressed group and reduced in normal 
and treated groups. When compared to normal rats, the amount of all aminoacids such 

The mean diameter of inhibitory zone [mm] 

Bacteria Control Sesbania bispinosa extract 

[50 μg/ml] [100 μg/ml] [150 μg/ml] 

E. coli - 12.1±0.07 13.3±0.33 14.2±0.08 

P. aeruginosa - 7.1±0.20 10.9±0.24 13.4±0.32 

K. pneumonia - 12.5±0.47 15.1±0.38 16.4±0.26 
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as phenylalanine, tyrosine, and tryptophan in Group II demonstrates a low aminoacid 
activity. These levels were significantly increased when treated with antidepressant drug 
Imipramine, Sesbania bispinosa and swimming excercise. Thus it can be concluded that 
the plant hydroethanolic S. bispinosa and swimming exercise has potent antidepressant 
activity and proved to be a good antioxidant, antibacterial activity agent. 

 

References 
[1] Orzechowska A, Filip M, Gałecki P. Influence of pharmacotherapy on cognitive functions in 

depression: a review of the literature. Medical science monitor: international medical journal of 
experimental and clinical research. 2015;21:3643. 

[2] Ferguson JM. SSRI antidepressant medications: adverse effects and tolerability. Primary care 
companion to the Journal of clinical psychiatry. 2001;3[1]:22. 

[3] Su L, Cai Y, Xu Y, Dutt A, Shi S, Bramon E. Cerebral metabolism in major depressive disorder: a 
voxel-based meta-analysis of positron emission tomography studies. BMC psychiatry. 2014 ;14[1]:1-
7. 

[4] Roshdy HM, Fyiad AA. Cytogenetic and biochemical effects of anti depression drug [wellbutrin] on 
male mice. New York Sci.. 2010;3:121-6. 

[5] Patra BN, Khandelwal SK, Chadda RK, Ramakrishnan L. A controlled study of serum lipid profiles in 
Indian patients with depressive episode. Indian journal of psychological medicine. 2014;36[2]:129-
33.  

[6] Van Reedt Dortland AK, Giltay EJ, van Veen T, van Pelt J, Zitman FG, Penninx BW. Associations 
between serum lipids and major depressive disorder: results from the Netherlands Study of 
Depression and Anxiety [NESDA]. The Journal of clinical psychiatry. 2009; 71[6]:1549.  

[7] Liang Y, Yan Z, Cai C, Jiang H, Song A, Qiu C. Association between lipid profile and depressive 
symptoms among Chinese older people: mediation by cardiovascular diseases?. International 
journal of behavioral medicine. 2014;21[4]:590-6. 

[8] Kofler M, Schiefecker AJ, Gaasch M, Sperner-Unterweger B, Fuchs D, Beer R, Ferger B, Rass V, 
Hackl W, Rhomberg P, Pfausler B. A reduced concentration of brain interstitial amino acids is 
associated with depression in subarachnoid hemorrhage patients. Scientific Reports. 2019;9[1]:1-0. 

[9] Nagasawa M, Ogino Y, Kurata K, Otsuka T, Yoshida J, Tomonaga S, Furuse M. Hypothesis with 
abnormal amino acid metabolism in depression and stress vulnerability in Wistar Kyoto rats. Amino 
acids. 2012;43[5]:2101-11. 

[10] Kuhar MJ, Couceyro PR, Lambert PD. Catecholamines. Basic neurochemistry: molecular, cellular 
and medical aspects. 1999:243-62. 

[11] Syeda SF, Mohsin M. Evaluations of antidepressant activity of Punica granatum peel extract in albino 
mice. Int J Basic Clin Pharmacol. 2020 9[3]:449-453. 

[12] Surana AR, Wagh RD. Phytochemical analysis and antidepressant activity of Ixora coccinea extracts 
in experimental models of depression in mice. Turkish Journal of Pharmaceutical Sciences. 
2018;15[2]:130. 

[13] Shastry R, Sharma A, Sayeli V, Dinkar US. Screening of antidepressant activity of punica granatum 
in mice. Pharmacognosy journal. 2017;9[1]. 

[14] Lavretsky H. Complementary and alternative medicine use for treatment and prevention of late-life 
mood and cognitive disorders. Aging Health.2009, 5:61-78. 

[15] Blake H. Physical activity and exercise in the treatment of depression. Frontiers in Psychiatry. 
2012;3:106. 

[16] Lawlor DA, Hopker SW. The effectiveness of exercise as an intervention in the management of 
depression: systematic review and meta-regression analysis of randomised controlled trials. Bmj. 
2001 Mar 31;322[7289]:763. 



Xi'an ShiyouDaxueXuebao (ZiranKexue Ban)/ 
  Journal of Xi'an Shiyou University, Natural Sciences Edition 

ISSN:1673-064X 
E-Publication:Online Open Access 

Vol: 65 Issue 04 | 2022 
DOI 10.17605/OSF.IO/XKZ4F 

 

April 2022 | 107  
 

[17] Nirmal J, Babu CS, Harisudhan T, Ramanathan M. Evaluation of behavioural and antioxidant activity 
of Cytisus scoparius Link in rats exposed to chronic unpredictable mild stress. BMC Complementary 
and Alternative Medicine. 2008;8[1]:1-8. 

[18] He LW, Zeng L, Tian N, Li Y, He T, Tan DM, Zhang Q, Tan Y. Optimization of food deprivation and 
sucrose preference test in SD rat model undergoing chronic unpredictable mild stress. Animal models 
and experimental medicine. 2020;3[1]:69-78. 

[19] Bhasker A. Biochemical Methods: A Practical Approach. Alpha Science International.chapter 
2014:5.5-5.7. 

[20] Serchov T, Clement HW, Schwarz MK, Iasevoli F, Tosh DK, Idzko M, Jacobson KA, de Bartolomeis 
A, Normann C, Biber K, van Calker D. Increased signaling via adenosine A1 receptors, sleep 
deprivation, imipramine, and ketamine inhibit depressive-like behavior via induction of Homer1a. 
Neuron. 201;87[3]:549-62. 

[21] Moraes-de-Souza RA, Oldoni TLC, Regitano-d Arce MAB, and Alencar, SM. Antioxidant activity and 
phenolic composition of herbal infusions consumed in Brazil. Cienc. Tecnol. Aliment. 2008; 6, 41–
47. doi: 10.1080/11358120809487626 

[22] Bauer AW, Perry DM, and Kirby WM. Single-disk antibiotic-sensitivity testing of staphylococci: An 
analysis of technique and results. AMA archives of internal medicine, 1959; 104[2], pp.208-216. 

[23] Rzepa E, McCabe C. Dimensional anhedonia and the adolescent brain: reward and aversion 
anticipation, effort and consummation. BJPsych open. 2019;5[6]. 

[24] Cerniauskas I, Winterer J, de Jong JW, Lukacsovich D, Yang H, Khan F, Peck JR, Obayashi SK, 
Lilascharoen V, Lim BK, Földy C. Chronic stress induces activity, synaptic, and transcriptional 
remodeling of the lateral habenula associated with deficits in motivated behaviors. Neuron. 2019; 
4;104[5]:899-915. 

[25] Vannucci SJ, Maher F, Simpson IA. Glucose transporter proteins in brain: delivery of glucose to 
neurons and glia. Glia. 1997;21[1]:2-1. 

[26] Klepper J, Engelbrecht V, Scheffer H, van der Knaap MS, Fiedler A. GLUT1 deficiency with delayed 
myelination responding to ketogenic diet. Pediatric neurology. 2007; 1;37[2]:130-3. 

[27] Kahl KG, Georgi K, Bleich S, Muschler M, Hillemacher T, Hilfiker-Kleinert D, Schweiger U, Ding X, 
Kotsiari A, Frieling H. Altered DNA methylation of glucose transporter 1 and glucose transporter 4 in 
patients with major depressive disorder. Journal of psychiatric research. 2016 ; 1;76:66-73. 

[28] Li X, Qiu W, Li N, Da X, Ma Q, Hou Y, Wang T, Song M, Chen J. Susceptibility to hyperglycemia in 
rats with stress-induced depressive-like behavior: involvement of IL-6 mediated glucose homeostasis 
signaling. Frontiers in Psychiatry. 2020; 23;11:557. 

[29] Kahn LS, McIntyre RS, Rafalson L, Berdine DE, Fox CH. Fasting blood glucose and depressive 
mood among patients with mental illness in a medicaid managed care program. Depression research 
and treatment. Depression Research and Treatment. 2011, 4: 1- 4. 

[30] Rao TS, Asha MR, Ramesh BN, Rao KJ. Understanding nutrition, depression and mental illnesses. 
Indian journal of psychiatry. 2008 ;50[2]:77. 

[31] Umadevi P, Murugan S, Jennifer Suganthi S, Subakanmani S. Evaluation of antidepressant like 
activity of Cucurbita pepo seed extracts in rats. Int J Curr Pharm Res. 2011;3[1]:108-13. 

[32] Moreira FP, Jansen K, de Azevedo Cardoso T, Mondin TC, da Silva Magalhaes PV, Kapczinski F, 
de Mattos Souza LD, da Silva RA, Oses JP, Wiener CD. Metabolic syndrome in subjects with bipolar 
disorder and major depressive disorder in a current depressive episode: Population-based study: 
Metabolic syndrome in current depressive episode. Journal of psychiatric research. 20171;92:119-
23. 

[33] Nunes SO. Piccoli de Melo lg, Pizzo de Castro MR, Barbosa DS, Vargas HO, Berk M, Maes M. 
Atherogenic index of plasma and atherogenic coefficient are increased in major depression and 
bipolar disorder, especially when comorbid with tobacco use disorder. J Affect Disord. 2015;172:55-
62. 

[34] Oh J, Kim TS. Serum lipid levels in depression and suicidality: the Korea National Health and nutrition 
examination survey [KNHANES] 2014. J Affect Disord. 2017;213:51–8. 



Xi'an ShiyouDaxueXuebao (ZiranKexue Ban)/ 
  Journal of Xi'an Shiyou University, Natural Sciences Edition 

ISSN:1673-064X 
E-Publication:Online Open Access 

Vol: 65 Issue 04 | 2022 
DOI 10.17605/OSF.IO/XKZ4F 

 

April 2022 | 108  
 

[35] Elovainio M, Pulkki-Raback L, Kivimäki M, Jokela M, Viikari J, Raitakari OT, Telama R, Keltikangas-
Järvinen L. Lipid trajectories as predictors of depressive symptoms: the young Finns study. Health 
Psychol. 2010;29: 237–45 

[36] Goldston K, Baillie AJ. Depression and coronary heart disease: a review of the epidemiological 
evidence, explanatory mechanisms and management approaches. Clin Psychol Rev. 2008;28:288–
306. 

[37] Xu C, He J, Jiang H, Zu L, Zhai W, Pu S, Xu G. Direct effect of glucocorticoids on lipolysis in 
adipocytes. Mol Endocrinol. 2009;23:1161–70. 

[38] Huang TL. Serum lipid profiles in major depression with clinical subtypes, suicide attempts and 
episodes. J. Affect. Disord. 2005;86, 75–79. 

[39] Gupta A, Jadhav A, Petkar S, Dubey V.  Study of lipid derangement in pyschiatric disorder. Indian 
Med. Gaz. 2013;253–256. 

[40] Parekh A, Smeeth D, Milner Y,  Thure S. The Role of Lipid Biomarkers in Major 
Depression. Healthcare Basel. 2017;5[1]- 5:11-17 

 
[41] Kofler M, Schiefecker AJ, Gaasch M, Sperner-Unterweger B, Fuchs D, Beer R, Ferger B, Rass V, 

Hackl W, Rhomberg P, Pfausler B, Thomé C, Schmutzhard E, Helbok R. A reduced concentration of 
brain interstitial amino acids is associated with depression in subarachnoid hemorrhage patients. Sci 
Rep. 2019;9:2811. 

[42] Islam MR, Ali S, Karmoker JR, Kadir MF, Ahmed MU, Nahar Z, Islam SMA, Islam MS, Hasnat A,  
Islam MA. Evaluation of serum amino acids and nonenzymatic antioxidants in drug-naïve firstepisode 
major depressive disorder. BMC Psychiatry. 2020;20[333]:1-8 

[43] Ouakki S, Mrabet F, Hessni A, Mesfioui A, et al. Conversion of L-tryptophan into melatonin is the 
possible action pathway involved in the effect of L-tryptophan on antidepressant-related behavior in 
female rats: analysis of the influence of treatment duration. J Behav Brain Sci. 2013;3:362–372. 

[44] Schulz C, Eisenhofer G, Lehnert H. Principles of Catecholamine Biosynthesis, Metabolism and 
Release Pheochromocytoma. Vol. 31. Karger Publishers. 2004.  1-25. 

[45] Lean MA, Rubinsztein JS, Robbins TW. The effects of tyrosine depletion in normal healthy 
volunteers: implications for unipolar depression. Psychopharmacology [Berl]. 2004;171:286–297. 

[46] Magill RA, Waters WF, Bray GA, Volaufova J, Smith SR, Lieberman H. Effects of tyrosine, 
phentermine, caffeine D-amphetamine, and placebo on cognitive and motor performance deficits 
during sleep deprivation. Nutritional Neuroscience. 2003; 6 [4]: 237–46 

[47] Mahoney CR, Castellani J, Kramer FM, Young A, Lieberman HR. Tyrosine supplementation mitigates 
working memory decrements during cold exposure. Physiology & Behavior. 2007;92 [4]: 575–82. 

[48] Hao S, Avraham Y, Bonne O, Berry EM. Separation-induced body weight loss, impairment in 
alternation behavior, and autonomic tone: effects of tyrosine. Pharmacology, Biochemistry, and 
Behavior. 2001;68 [2]: 273–81 

[49] Kishimoto H, Hama Y. The level and diurnal rhythm of plasma tryptophan and tyrosine in manic-
depressive patients. Yokohama Medical Bulletin  1976; 27:89-97. 

[50] Duan KM, Ma JH, Wang SY, Huang Z, Zhou Y, Yu H. The role of tryptophan metabolism in 
postpartum depression. Metab Brain Dis. 2018;33:647–60. 

[51] Soh NL, Walter GT. Tryptophan and depression: can diet alone be the answer?. Acta 
Neuropsychiatrica. 2011;23 [1]: 1601–5215 

[52] Mace JL, Porter RJ, Alford DJC, Wesnes KA, Anderson TJ. The effects of acute tryptophan depletion 
on neuropsychological function, mood and movement in the healthy elderly. J. Psychopharmacol. 
2011; 25:1337–1343 

[53] Hakkarainen R, Partonen T, Haukka J, Virtamo J, Albanes D. Lönnqvist J. Association of dietary 
amino acids with low mood. Depress Anxiety. 2003; 18:89–94. 

[54] Sanchez CL, van Swearingen AED, Arrant AE, Biskup CS, Kuhn CM, Zepf FD. Simplified dietary 
acute tryptophan depletion: Effects of a novel amino acid mixture on the neurochemistry of C57BL/6J 
mice. Food Nutr. Res.  2015; 59. 

https://en.wikipedia.org/wiki/J%C3%BAlia_Volaufov%C3%A1


Xi'an ShiyouDaxueXuebao (ZiranKexue Ban)/ 
  Journal of Xi'an Shiyou University, Natural Sciences Edition 

ISSN:1673-064X 
E-Publication:Online Open Access 

Vol: 65 Issue 04 | 2022 
DOI 10.17605/OSF.IO/XKZ4F 

 

April 2022 | 109  
 

[55] Keles A, Koca Í, and Genccelep H. Antioxidant properties of wild edible mushrooms. J. Food Process 
Technol. 2011; 2, 130. doi: 10.4172/2157-7110. 1000130 

[56] Bauer AW, Perry DM, and Kirby WM. Single-disk antibiotic-sensitivity testing of staphylococci: An 
analysis of technique and results. AMA archives of internal medicine, 1959; 104[2], pp.208-216. 

[57] Marasini DR, Pandey J, Sharma LP, Paudel L, Gyawali R, Rokaya RK, Giri PM, Khadka RB, Aaryal 
P, and Bhandari R. Analgesic Activity Of Bark And Leaves Of Ficus Religiosa L. From Nepal. Int J 
Pharm Pharm Sci 2020. 

[58] Pandey BP, Thapa R, and Upreti A. Chemical composition, antioxidant and antibacterial activities of 
essential oil and methanol extract of Artemisia vulgaris and Gaultheria fragrantissima collected from 
Nepal. Asian Pacific Journal of Tropical Medicine, 2017; 10[10], pp.952-959. 

[59] Anantaworasakul P, Klayraung S, Okonogi S. Antibacterial activities of Sesbania grandiflora 
extracts. Drug discoveries & therapeutics, 2011; 5[1], 12-17 

 


